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• What? –무엇인가?

• How? –어떻게쓰는가?

Root Locus(근궤적선)

• Poles, Zeros
• Phase, Magnitude

•출발각과도착각

Root Locus 그리기



Root Locus - Introduction

• System의 Transfer function(전달함수)을구할수있다면

• 중요한부분은전달함수의 Characteristic Equation (특성방정식)

• ‘특성방정식의해가어디에있냐’는 system pole을구성하는중요한요소

• System이안정하려면전체전달함수의복소근이 LHP에존재해야한다.
IOLHPI

Imist
2

tilt
Rels

unstable

stable
needy



Root Locus - Introduction

•우리가 Design하는부분은?

• Controller

• Controller와Model의정보를아는상태라고가정

• 내가아는신호를얼마나증폭할것인가?

• 다른수치들이고정된상태에서하나의수치를얼마나바꾸어야하는가?
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Root Locus - Introduction
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Root Locus - Introduction

• Root Locus(근궤적선)
• K가변함에따라전체 CL Pole의위치를 plot

• 전체근의위치는전체 system의응답을결정

• 설계목표에따라 K값을조정하면목표에맞는 system을설계가능
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Root Locus – How to draw

• Open Loop Transfer function을 𝑎 𝑠
𝑏 𝑠
라고할때

• Closed-Loop Transfer function =

• Characteristic Equation →
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Root Locus – How to draw

• Characteristic Equation → 𝟏 +𝑲𝒂 𝒔
𝒃 𝒔

• 해를그래프로나타내면 𝐾 → 0일때는 𝑏(𝑠)의해가,
𝐾 → ∞일때는 𝑎(𝑠)의해가나타남

• 각해는 ∠ 𝑎 𝑠
𝑏 𝑠

= 180° + 360 𝑙 − 1 °인점에해당(𝑙 ∈ ℤ)
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Root Locus – How to draw

• Root Locus

• 변수하나가변함에따라전체근이어떻게변하는지나타낸그림

• Ex)PID 튜닝을 Root Locus로하려면?

• 자세한그리는방법은다음시간에..
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