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Linear Quadratic Regulation
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Optimal control

𝑢 = 𝐾𝐱

and
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Optimal control

above equation can be rewriting in the form because
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Optimal control

and Algebraic Riccati Equation (ARE) in X
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Infinite horizon LQR problem
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Infinite horizon LQR problem
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Receding-horizon LQR control
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Receding-horizon LQR control
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Receding-horizon LQR control
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Closed-loop system
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Model Predictive Control
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Introduction
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𝐱(k) 𝐱(k + 1) 𝐱(k + 2) 𝐱(k + N)

예상되는미래오차를알수있음

k라는시간에서예측한 k+i번째의예측값 𝑥 𝑘 + 𝑁|𝑘𝑥 𝑘 + 𝑖|𝑘

Introduction
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k+N번째까지어떠한입력들을
넣어야조건을만족 𝑈 = 𝑢 𝑘|𝑘 , 𝑢 𝑘 + 1|𝑘 , 𝑢 𝑘 + 2|𝑘 ,… , 𝑢(𝑘 + 𝑁|𝑘)

현재입력 미래입력

Introduction
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k+N번째까지의상태변수와
입력을고려하여설계

𝐽 = 

𝑗=𝑘

𝑘+𝑁

𝑥𝑇 𝑗|𝑘 𝑄𝑥 𝑗|𝑘 +𝑢𝑇 𝑗|𝑘 𝑅𝑢(𝑗|𝑘)

상태변수 입력

𝑢𝑚𝑖𝑛 ≤ 𝑢 ≤ 𝑢𝑚𝑎𝑥

𝑥 ≤ 𝑥𝑚𝑎𝑥

⋮

𝑼∗ = 𝒖∗ 𝒌|𝒌 , 𝒖∗ 𝒌 + 𝟏|𝒌 , 𝒖∗ 𝒌 + 𝟐|𝒌 ,… , 𝒖∗(𝒌 + 𝑵|𝒌)
최적입력 𝑼∗
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Model predictive control
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Optimization in the loop



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

Motivation
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Introduction
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Model Predictive Control
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Receding horizon principle
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Two Different Perspectives
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Constraints in Control
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MPC: Mathematical Formulation
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MPC: Mathematical Formulation
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Important Aspects of MPC
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General Problem Formulation
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Objectives
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Linear Quadratic Optimal Control
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Unconstrained Finite Horizon Control Problem
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Receding Horizon Control
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Receding Horizon Control
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Example - Impact of Horizon Length
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Example: Short horizon N = 5
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Example: Long horizon N = 20
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Stability of Finite-Horizon Optimal Control Laws
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Infinite Horizon Control Problem: Optimal Solution
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Infinite Horizon Control Problem: Optimal Solution
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Summary


