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Abstract

Based on the Mazda’s safety philosophy, “Mazda Proactive Safety”, Mazda has been developing the advanced
safety technology, “i-Activsense”. For the CX-60, aiming at safe and stress-free driving, we have developed
Cruising & Traffic Support (CTS) based on the human centric concept, which supports vehicle’s running,
turning, and stopping. The CTS system comprises a constant speed/ headway control function and a steering
assist function. For the steering assist function, we aimed at smooth and stable lane-keeping “center traceability”
and “driver’s steering characteristic” that allows driver’s operation as desired when CTS control.

For the center traceability, smoothness and stability in lane-keeping have been achieved by adopting Model
Predictive Control. The “driver’s steering characteristic during CTS control” has been also improved by enhancing
consistency between diver’s steering characteristic during driver driving and CTS control. High compatibility
between the center traceability and driver’s operability have been realized. This paper introduces the process
and technologies adopted in the development that high compatibility between the center traceability and the

driver’s steering characteristic have been realized.

Key words: Safety, Vehicle dynamics, Active safety, Lane-keeping assistance system, Driving support,

Vehicle dynamics control, Lane-keeping control
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Fig. 7 Vehicle Dynamics Model

Table 1 Definition of Variables and Constants

SYMBOL DEFINITION UNIT
1% yaw rate rad/s
B slip angle of vehicle rad
F front tire force N
F, rear tire force N
K cornefing force parameter of N/rad

front tire
K c.omering force parameter of rear N/rad
tire
m mass of vehicle kg
le distance from gravity to front axis m
I, distance from gravity to rear axis m
l wheel base m
1, yaw moment of inertia kgm2
a acceleration m/s2
v velocity m/s
s longitudinal position on lane m
W lateral position from center of -
lane
6 tire angle rad
0 orientation from lane rad
0. steering angle rad
. steering angle request rad
St stability factor —
€ slack factor —
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Table 2 Intentional Steering

No. Assumed scene Image diagram

Avoid obstacles (falling 7\
objects etc.) on the road.

Avoid continuous
2 | obstacles (pylon etc.)

on the road
3 Change lane to the next -\—
lane.
Table 3  Unintentional Steering
No. Assumed scene Image diagram

1 Driver’s hand hits the handle.

Shake the handle to check
steering assist control.

3 Put the handle with one hand.
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