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INTRODUCTION

® The main aim of using active steering control Is to Increase
safety and to reduce both accidents and drivers work load.

® According to the NHTSA survey 37/% of all transportation
fatalities in USA are caused by running of the road

® Lane Keeping Assist technology iIs designed to alert the
driver when the system detects that the vehicle Is about to
deviate from a traffic lane which helps keep drivers with In
the lane.




LANE KEEPING ASSIST

® The Lane Departure Warning

® Alerts the driver when the vehicle starts to deviate from its lane
with a warning buzzer, alert lamp and the application of a small
counter-steering force to the steering wheel.

® Lane Keeping Assist

® When the Rader Cruise Control Is activated and the system

senses the vehicle deviating from its lane, the system helps the
car stay on course near the centre of the lane by continuously
applying a small amount of counter-steering force.



Motivation Video on Automatic Steering Control




SINGLE TRACK VEHICLE MODEL

road centerline

. R |6- Steering Angle

a-Side Slip Angle
fs-Lateral Forces
f1-Longitudinal
Forces

y; -Lateral Offset
[ -Vehicle side slip
angle




INTEGRATED DRIVER AND CONTROL
SCHEME(PID)
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« C1- PI Active front steering control is designed on the basis of yaw rate error (r-r)

» I- Yaw Rate

> Iy~ Yaw rate reference (Input by either Driver/ Autonomous lane keeping system )
C1l =—Kpi(r —ra) — Knao

ay-Additional State introduced by dynamic control



INTEGRATED DRIVER AND CONTROL
SCHEME(PID)
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e (C2-Acts as PID controller
» Lateral offset measurement
> It generates yaw rate signal based on y;

» Active when t4=0
Cz — —KPQE}- — Kpar — Kjzap — Kde}'d

» a; — Additional State introduced by dynamic control
> e,; —Lateral offset



INTEGRATED DRIVER AND CONTROL

SCHEME(PID)
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» C3- To obtain full control of vehicle
» Active when 7,4#0
» Goal is to keep e, =0

» Automatic Lane changing is never switched off

P,-Transfer function between ry & y;
C3 = KPO - (d3s® + dps* + dys + dy) ~ K-Design Parameter

\\ 52(—53 + 752 + 15 + ¢p)




VEHICLE MODEL

» Equation of Motion
m(Vy — rvy) = fir cos ¢ + fyr sindr + fi,
m(Vy + rvy) = fir sSin 8¢ — for 08 8¢ — for
Jr = le(fir sin 8y — for cos 8r) + Ifs

> In linearized form

air anp 0 O [ B by 0 .
_|axn ax 0 Of]r 4 b> 5r + 0 . * a;,b;i-Physical
1o 1 0 ol|w VO A =T Parameters

v s, v O] [y 0 | 0 |

* Depends on cornering
stiffness



CARSIM SIMULATION
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In this example, a car maintains its
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CARSIM SIMULATION

Eile Edit Datasets Libraries GoTo Wiew Tools Help
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This Procedure demonstrates the
use of the Target speed from path
preview combined with the 30 road
dataset "Handling Course."

Father than define a stop time or
station, Ewvents are used to record
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makes on the handling course. Once
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specified number of laps, the
simulation ends.
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CARSIM SIMULATION
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In daily highway driving drivers limit
themsekes to fairly low acceleration
lewvels. Here we use a maximum of
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The limits are modified during the run
to account for increasing and
decreasing verical load caused by
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keeps the acceleration limits
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=HCarsim Run Control: Lane Keepint
Animatar: Camera Setup: 180 de
“Yehicle: Assemblhy: D-Class, Ser
Procedures: Lane Keeping, Norr

Acceleration Limits in Path Preview
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CARSIM RESULTS [Without PI]
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CARSIM RESULTS [With PI]
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® Steering Angle
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® Speed Variation

CARSIM RESULTS [Without PI]
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CARSIM RESULTS [With PI]
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CARSIM RESULTS [Without PI]
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CARSIM RESULTS [With PI]
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ARSIM Video Result [With PI1& Without Pl]




Video on Automatic Steering Control
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CONCLUSIONS

Several simulations, carried out on a standard CarSim vehicle
model, confirm the robustness of the proposed control system.
The simulations show reduced path following errors and new
stable manoeuvres in comparison with the CarSim model
predictive steering controller in the case Iin which the driver
does not perform any action on the steering wheel (autonomous
control).
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