Acceleration level and inability to predict vehicle path

Increase carsickness symptoms induced by very low
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Introduction Methods Results & Discussion
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Introduction Methods Results & Discussion
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Fig. 1. Schematic of the test track. The vehicle was drivenamund 26 markings inslalom driving, correspond ing to 13 cycles of 40 m. Atthe ends of the test track there was ample room to
do a contmlled U-tum. The amplinde of each slalom was 1.5 m measured from the markings to the centre of the car. The maximum angle of yaw as seen from the centre-line was about
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Being unable to anticipate vehicle
movements seems to increase motion
sickness symptoms

Rolnick & Lubow, 1991
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Introduction Methods Results & Discussion

Objectives

Evaluating the impact of the acceleration level and the inability to predict vehicle path on the occurrence of
car sickness symptoms, induced by very low frequency lateral movements (0.2Hz) in real driving conditions
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Introduction Methods Results & Discussion

Experimental protocol

Acceleration level

4 conditions:
Small (3-5m/s?)
Large (8-10m/s?)

A
v

Speed : 35 km/h 20m

n = 24 participants
(39.3 £ 9.1 yo)
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Conclusion

Introduction Methods Results & Discussion
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Experimental protocol

Acceleration level

Unpredictability Slalom
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Conclusion
Car sickness ratings ==
-l S
Y
i
N
Sensitivity
o i =] High
Q2- 1 — IL\gifllum
| — Very low
Sujleﬁ SuJeIHU Sule'tﬂ Sujél12 Suﬁ.“lﬁ‘ Sujelﬁtt SuJeIHS Su]E;HE Sujélﬂ Sujél18 Sujelﬁg Sulétz Sule'tzu

Sujet 21 Sujet 3 Sujet 4 Sujets

Sujet 6 Sujet7 Sujet 8 Sujet9
Sujet

conditions

Everyone became sick to some extent in 20min >> 0.2Hz lateral movements are noxious in real driving
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Introduction Methods Results & Discussion

Car sickness ratings / vehicle dynamics

------

MSDV2: f(a(t))= y[(a(t)? x dt) d s B
a= acceleration; t=exposure period : JEL
Slalom details

Unpred. Large

SCO

—w Unpred. Small
~ Large
Small

Motion Sickness Incidence
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Looking for relation between subjective score and Motion Sickness Dose Value (MSDV: indicator of the
vehicle dynamics based on lateral acceleration only)
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Car sickness ratings / vehicle dynamics
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Looking for relation between subjective score and Motion Sickness Dose Value (MSDV: indicator of the
vehicle dynamics based on lateral acceleration only)
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Introduction Methods Results & Discussion

Car sickness ratings / vehicle dynamics

- Unpredictabijlity -
increases symptoms

MSDV2: f(a(t)) = [(a(t)? x dt) > — - =

a= acceleration; t=exposure period : B =
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4 ¢ In transportation, movements are not regular but include important sequences of acceleration/braking or
& unexpected turns
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Introduction Methods Results & Discussion

Conclusion and perspectives

v’ Validated methodology to induce carsickness symptoms

— Increase of carsickness ratings

v’ Acceleration level increases carsickness symptoms

ey /-?? — The higher, the worse

» Car manufacturers and suppliers should focus on the smoothness of path control and

give ways to anticipate the upcoming path
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Trolls won’t get sick anymore! Thank you for your attention!

clement.bougard@mpsa.com (Aix Marseille



