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Basic concept for application of shared control authority law to actual Vehicle
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Abstract

Shared control is a system that performs coordinated control in which the vehicle and the driver
are integrated, and the steering input of the vehicle is automatically controlled by sharing the steering
input from the driver and the steering input from the automatic driving system. Focusing on the
steering power (steering torque X steering angular velocity) with steering torque as an independent
variable, we adopted a method to gradually decrease the authority of automatic driving torque, which
is a dependent variable. The use of steering power, which is the basis of the energy required for
steering, is based on the findings of previous research and the steering angular velocity (across
variable), which has a time dimension as a dual physical quantity treated in the physical function
model, to express the agency of the driver more effectively and the steering torque (through variable),
which does not have a time dimension, are dual, and the product of them is the steering power that
expresses the time-series causality system.

In this paper, the feasibility of the override and the authority transition method for realizing shared
control by experimental equipment. The basic concept of application is shown.
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Table 1 HMI Basic Principles in Shared Control (Control Principles (Partial modification of reference''"))

Applicable
No. | Principle LAW for
this rsearch
1 The operation of the system should always be easy for the driver to override. Applicable
'When collisions can be avoided under normal driving conditions
Control
2 If the system determines that a collision is imminent, the system should be able Not
to avoid the collision and mitigate the damage. Applicable
3 The driver must be able to manually switch the system from ON to OFF and Not
maintain the OFF state under normal operating conditions. Applicable
Operational
In a system that controls a vehicle in a dangerous driving state, the system must Not
4 . .
operate from the initial state. Applicable
5 If the system controls the speed and / or track of the vehicle, give the driver a Not
clear indication. Applicable
6 | Indication [If the system malfunctions or fails, indicate the status to the driver. Not
Applicable
7 The system should indicate to the driver the transfer of contrel authority. N.ot
Applicable
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Fig.4 Outline of experimental equipment
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Table 2 Driving conditions by MILS simulation
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