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Case study 

Introduction

The case study by numerical simulation suggests that the parameterized driver model, especially with Kd and Khf , is capable of
predicting driver behavior with different driver attentiveness and in the case of a system failure.
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Driver-automation shared control

Model identification and validation
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The data recorded from a driving simulator experiment with 14
participants were used for driver model identification, including
vehicle trajectory, Th, Td, and 𝜑𝜑.

Driving environment

Driving course State-space realization of driver model

Example of driver torque Td fitting under shared control. 

Example of comparison in vehicle trajectory

The validation results show that the simulated trajectory well
followed the driving course and matched the measured trajectory.

The proposed model matches driver input torque Td with
a fitness of 69% on average among participants.

Input: 𝑒𝑒𝑦𝑦, 𝑒𝑒𝜃𝜃 ,𝜑𝜑,𝑇𝑇ℎ
Output: 𝑇𝑇𝑑𝑑 ,𝜑𝜑′

The driver model for shared control in a lane following task
consists of a visual system and a neuromuscular system.

The integration of visual and haptic
guidance is addressed through Kd
and Khf based on each reliability.

Understanding of driver behavior based on measurements and modeling is crucial to design and evaluation of driver-automation
shared control system. Our aim is to propose a driver model with integration of visual guidance from road ahead and haptic
guidance from a steering system. It is hypothesized that a driver relies on visual and haptic guidance through a weighting process.
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