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One of the most representative human-machine systems in daily life is a driver-vehicle
system. To achieve a safer, more comfortable, and more efficient traffic environment, we

have to optimize the whole system including driver-vehicle-road in addition to improving
vehicle performance. Consequently, my current research goal is to establish a design
methodology of the driver-vehicle system to improve QOM (Quality Of Moving).

Vehicle Dynamic Control

Offline
« Control System Design Robust to Disturbances and

- Encourage behavioral change
M Od E| l ng E rFrors \ = Decrease target risk level

« Automatic Path Tracking Control for Four-Wheel Steering Vehicle

@ Driving skill evaluation

E : : Online Design to prevent
Act!ve Fpur-WheeI Steerm.g. Controll B over-trust and
* Active Pitch Control by Driving/Braking Force Distribution dependence
Control HMI / \ 1 mprovetg\‘\e‘r(!:‘of
m driving S !
- @ Automatic avoidance (@ Haptic guidance @ Information provision .
H MS H uman M h|n t m (Dectelerati2n+5teering) Hap:i,c infgrmation Audio-visual + Hapti(? information safer driving*
- _ (Guidance for de_:celeration (Preparation for deceleration) -
- Advanced Driver-Assistance System (ADAS) aseend e Y
» Eco-Driving Support System '
- Safe Driving Evaluation System . o /Gl e /e
* Wakefulness-Keeping Support System a f e e
 Smooth Driving Assist System S . A S
 Expressway Driving Game ¢ (.__', ¢ (.__',
A I . f I t t_ b t D - Preceding vehicle Following vehicle
nalysis or 1nteraction pectween vriver aae o

and AD (Automated Driving)/ADAS

« Modeling of Trust Generation Mechanism Aim for spﬁ:tAai :g::e;)et I::v?:;oll:;?ag:ge

for AD/ADAS y E S

. Impact of Trust in AD/ADAS on Driving high level integration
Behavior

 Countermeasures to prevent over-trust in
AD/ADAS

- Haptic Shared Control Sm ar t D r ' Ve
« Direct HSC (D-HSC) fOl’ better QOM

* [ndirect HSC (I-HSC)

« Collision Risk Indices ualitv Of Movin
« Deceleration for Collision Green (Q y2r g) Smoo th

Avoidance (DCA) f
« Lateral Acceleration for IOW
Collision (LACA)

Traffic conditions | Env' ron ment
|__Driving environment _| Speed limit Driver's speed
Driving automation system (DAS) Moving VEh|C|e (Vp(t)) (V(t))
—|  Environment identification | [ Vehicle state sensing |+ Vehice |———
I______________________________I:i SyStem State | I Drivin beh*avi*or Contro”er I |CAN data [ [
i | HMI of DAS [ information g |
! i ' Green bar expands as
L In-vehicle HMI : e Control signal
: ; | Re"ab"'tf’ of DAS | e e driver obtains super medal
: - ! timation for driver ysiological information
. | Over-trust prevention . Reference [""qyar_trygt inference model |+ Leo. over-reliance. [ [
i_____________l_-l_l\_/I_I ____________ __i result b(eh%vior detection) Motion information J : Medals | ———m——
T Expectation Physiological state
*—— Sltuatl%nr %vxasreness »  Adjust trust state for DAS | P | | 9 s
. . Body motion <} —F Super medal
B e Sy E—— e PIS€C ) ] [Driving peraion | (Bxcellent) i
Target risk | — , f
T | _ _ Haptic Seat (example of I-HSC)
¢, Situation awareness Subjective risk 1+ '?gics'ﬁ'ggle“p;nég? . L Driver can obtain medals ) | :
for vehicle Selfarecpgnitligir of L—3|  Risk evaluation | Driver Ordinary medal at twice when the bar Upper' to €ncourage deceleration
— (Good) reaches maximum Lower: ncourage collision avoidance steerin
Information about vehicle behavior 0 e ) to e Ou age 0 a da ' g
[ 1Situation awareness with mental model C—1Risk homeostasis 1 Driving automation system 1 0Over-trust prevention model
n u [ -
Trust generation mechanism model for AD/ADAS Expressway Driving Game

o
=

e _,|':" .l _. v
= - A
= @;j?} | B
plt] 5 g .-'."-'

Institute of Industrial Science, The University of Tokyo



	スライド番号 1

