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• There are two types of solver for MPC

• Computation time must be less than the sampling time 

Calculate MPCCalculate MPCCalculate MPCCalculate MPC

Optimal Input Optimal Input Optimal Input Optimal Input 

Plant State Plant State Plant State Plant State 

Measure Measure Measure Measure 
TemperatureTemperatureTemperatureTemperature

Background

Apply MPC as Air-Conditioning Control

Objective

Compare the computation time
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Model Predictive Control (MPC)Model Predictive Control (MPC)Model Predictive Control (MPC)Model Predictive Control (MPC)

I. Use the combination of the most recent of the states

II. Optimize the cost function for the horizon interval

III. Only use the plant input of the first step

1−N0 N

Predicted

Input

Measured 

Output

Reference

Predicted 

Output

1−N0 N

Reference

Predicted 

Output
Measured 

Output

Past Input Predicted

Input

Predicted 

Output

Reference

Measured 

Output

Predicted

Input

Past Input

Horizon Horizon Horizon

Fujita LaboratoryTokyo Institute of Technology

Tokyo Institute of Technology

4

Problem SettingProblem SettingProblem SettingProblem Setting

Minimize Parameters

Subject to

Setup
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CVXGENCVXGENCVXGENCVXGEN

Definition 
Dimensions

Definition 
Parameters

Problem 
Setting

Edit CodeEdit Code

Code 
Generation

Code 
Generation

Calculate 
Optimal Input

Apply System

MATLAB or CMATLAB or CMATLAB or CMATLAB or C

CVXGENCVXGENCVXGENCVXGEN

Fujita LaboratoryTokyo Institute of Technology

Tokyo Institute of Technology

6

Make MMake MMake MMake M----File for CVXGENFile for CVXGENFile for CVXGENFile for CVXGEN

Set of System

Set of Constraint
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Make MMake MMake MMake M----File for CVXGENFile for CVXGENFile for CVXGENFile for CVXGEN

Operation of CVXGEN
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Multi Multi Multi Multi –––– Parametric Toolbox (MPT)Parametric Toolbox (MPT)Parametric Toolbox (MPT)Parametric Toolbox (MPT)

MPT 
Controller

Dynamical 
System

State State State State 
FeedbackFeedbackFeedbackFeedback

System:   sysStruct = mpt_sys(source) 

Solver:   ctrl = mpt_control(sysStruct, probStruct, flag) 

Analysis:   analy = mpt_lyapunov(ctrl, type) 

R = mpt_reachSets(sysStruct, x0, u0, N) MPT OnlyMPT OnlyMPT OnlyMPT Only
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Make MMake MMake MMake M----File for MPTFile for MPTFile for MPTFile for MPT

Set of sysStruct

Set of probStruct

Operation of MPT
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Compare MPT and CVXGENCompare MPT and CVXGENCompare MPT and CVXGENCompare MPT and CVXGEN


