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What is On-line Optimization?

MODEL/OPTIMIZER

SYSTEM

Data -

Measurements

Control 

Actions



What is Multi-parametric Programming?

ÂGiven:
Ã a performance criterion to minimize/maximize

Ã a vector of constraints

Ã a vector of parameters
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What is Multi-parametric Programming?

ÂGiven:
Ã a performance criterion to minimize/maximize

Ã a vector of constraints

Ã a vector of parameters

ÂObtain:
Ã the performance criterion and the optimization 

variables as a function of the parameters

Ã the regions in the space of parameters where these 
functions remain valid
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Multi-parametric programming
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(2) Critical Regions

(1) Optimal look -up function

Obtain optimal solution u(x) as a 

function of  the parameters x



Multi-parametric programming
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Multi-parametric programming
Critical Regions
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Multi-parametric programming
Multi -parametric Solution
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Multi-parametric programming

Only 4 optimization problems solved!
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On-line Optimization via off-line 

Optimization

System 

State

Control 

Actions

OPTIMIZER

SYSTEM

POP

PARAMETRIC PROFILE

SYSTEM

System 

State

Control 

Actions

Function Evaluation!



Multi-parametric/Explicit Model 

Predictive Control

Â Compute the optimal sequence of manipulated inputs which minimizes

Â On-line re-planning: Receding Horizon Control

tracking error = output ïreference

subject to constraints on inputs and outputs



Â Compute the optimal sequence of manipulated inputs which minimizes

Â On-line re-planning: Receding Horizon Control

Multi-parametric/Explicit Model 

Predictive Control

Solve a QP at each time interval



Multi-parametric Programming Approach

ÂState variables­ Parameters

ÂControl variables­ Optimization variables

ÂMPC ­ Multi-Parametric Programming 

problem

ÂControl variables ­ F(State variables)

Multi -parametric Quadratic Program


