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What i1s On-line Optimization?

MODEL/OPTIMIZER

Control Data -

Actions Measurements

SOFC SYSTEM
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What is Multi-parametric Programming?

A Given:
A a performance criterion to minimize/maximize
A a vector of constraints
A avector of parameters

Z(X) = mjn f (U, X)

s.t. g(u,x) ¢ 0O

x| R"
ul RS
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What is Multi-parametric Programming?

Z(X) = muin f(u,Xx)

A Given:
A a performance criterion to minimySEs g(u,x) ¢ 0
A avector of constraints .
A avector of parameters x| R"

_ 1 S
A Obtain: ul_R
A the performance criterion and the optimization
variables as a function of the parameters

A the regions in the space of parameters where these
functions remain valid
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Multi-parametric programming

(1) Optimal look  -up function

Z(X) = muin f(u,x)

A, Air Fuel Ratio (Normalised)

0a

06

s.t. g(u,x)¢ O
xi R"
ul R® ;

Operating Regions for the Catalytic Converter

Rendom Exhaust Mass owrats (kg/r)
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Problem Formulation
min (- 3u, - 8u,)
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Multi-parametric programming
Critical Regions

4 Feasible Region Fragments
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Multi-parametric programming
Multi-parametric Solution
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Multi-parametric programming

”Lin(' 3u, - 8u2)
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On-line Optimization via off-line

Optimization f_@
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| Multl parametrlc/Expllc:lt Model
Predictive Control

Predicted outputs y(t+k|t)

@/Q/Q/k—l_'_l_l\/lzll;;ied u(t+k)

Inputs

L
rd

1t t+1 t+m t+p
. input horizon

p.

output horizon

-

A Compute the optimal sequence of manipulated inputs which minimizes

Subject to constraints on and

A On-line re-planning: Receding Horizon Control
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Multi-parametric/Explicit Model
Predictive Control

past , future

Predicted outputs y(t+k|t)

Manipulated u(t+k)
Inputs

L
rd

1t t+1 t+m t+p
. input horizon

p.

output horizon

-

A Compute the optimal sequence of manipulated inputs which minimizes

A On-line re-planning: Receding Horizon Control
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Multi-parametric Programming Approach

A State variables - Parameters
A Control variables - Optimization variables

A MPC - Multi-Parametric Programming
problem

A Control variables - F(State variables)




