
김은찬 이민성 권나현

Vehicle Control
Vehicle Dynamics를이용한차량위치추정, 

Pure pursuit을이용한 Steering Control
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Vehicle Model

Kinematic Model Dynamic Model
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2-1) Kinematic Model
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2-2) Dynamic Model
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Low speed ( 20km/h )

Kinematic Model is reasonable for low-speed vehicle motion.

2-3) Analysis
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High speed ( 80km/h )

Dynamic Model is reasonable for high-speed vehicle motion.

2-3) Analysis
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3. Extended Kalman Filter

Kalman Filter

Extended Kalman Filter

Linear System

Nonlinear System
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3-1) Kinematic Model with EKF
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3-1) Kinematic Model with EKF
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3-2) Dynamic Model with EKF
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3-2) Dynamic Model with EKF
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Low speed ( 20km/h )

The error is noticeably reduced. 
But Kinematic Model is reasonable for low-speed vehicle 

motion.  

Road Plot Error Plot

3-3) Analysis
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High speed ( 80km/h )

Road Plot Error Plot

3-3) Analysis

The error is noticeably reduced. 
But Dynamic Model is reasonable for high-speed vehicle motion.  
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3-3) Integration Model

Kinematic + Dynamic ( Velocity )
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3-3) Integration Model

Straight Road Curve

Analysis in variable speed

Kinematic + Dynamic ( Velocity )

Integration Model according to velocity is reasonable for curve.

-17-



3-3) Integration Model

Kinematic + Dynamic ( Slip )

-0.03 ~ 0.03
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3-3) Integration Model

Straight Road Curve

Kinematic + Dynamic ( Slip )

Integration Model according to slip is reasonable for straight road.

Analysis in variable speed
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3-3) Integration Model

Kinematic + Dynamic ( Velocity + Slip )
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3-3) Integration Model

Straight Road Curve

Kinematic + Dynamic ( Velocity 7 + Slip 
3 ) Analysis in variable speed

As a result of the tuning, the integration model with 
the ratio of 7: 3 was the best along the road. -21-



4. Steering Control

𝑒𝑙𝑑= (𝑌2 − 𝑌1) cos(𝑦𝑎𝑤) − (𝑋2-𝑋1) cos(𝑦𝑎𝑤)
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Pure pursuit



4. Steering Control

Pure pursuit
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4. Steering Control

Look-ahead distance control
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4-1) Video

Carmaker model Integration Model

START
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4-2) Analysis & Conclusion

Error Analysis Kinematic Model Dynamic Model

Extended Kalman Filter

Integral Model

Vehicle Localization

Steering Control

Better steering control than the original model
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THANK YOU
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