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What is the ASV?

The ASV is an intelligent vehicle which
enhances driving safety by state-of-the-art
technologies such as electronic ones. The
ASV plays an important role in Intelligent
Transport Systems (ITS) as a "Smart Car".
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OVERVIEW OF THE ASV PROJECT
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1 Overview of ITS

Intelligent Transport Systems (ITS) aim to achieve dramatic
enhancement of safety, comfort, traffic efficiency and
environment protection. It integrates three fundamental
components of people, roads and vehicles by means of
state-of-the-art electronic technologies. It is expected to lead
to advanced systems such as enhanced navigation,
electronic tolls, safe driving support, optimized traffic
management and road management. These systems will
provide accurate and efficient traffic information in real-
time, and help drivers to travel with more safety and
comfort.
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1. Overview of the ASV Project
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2 Research and Development of the ASV Project

ASV involves the part of the technological platform of ITS known as "Vehicle
intelligence", and is expected to be put into practical use by the beginning of the
21st century. A study group for Promotion of Advanced Safety Vehicle was
organized by Road Transport Bureau, Ministry of Land, Infrastructure and Transport
in 1996, chaired by Dr. Masakazu Iguchi (Professor Emeritus, the University of
Tokyo) with members from 13 vehicle manufacturers including trucks, buses and
motorcycles, officers from relevant ministries and agencies and experts from
academic field with professional experiences. This study group aims to promote the
research and development of safe vehicle technologies for the future and take into
account the possibility of autonomous driving.

1. Overview of the ASV Project
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Structure of Study Group for ASV Promotion

goboooobAsvOOoooooooooooo

Advanced Safety Vehicles (ASV) Research and Development Project

ooooo gpoooog goooog
Relevant Ministerial Ministry of Land, Experts from the academic field
Offices and Agency Infrastructure and Transport with professional experience

gooo

National Police Agency

gooooo

Ministry of Economy, Trade and Industry AsvOOonono _D oooooooooooo
oooo Study Group for Promotion Vehicle manufacturers

Ministry of Public Management, Home of Advanced Safety Vehicle

Affairs, Posts and Telecommunications

Ooooooooooo e JOODOODO
Working Group on Cars and Motorcycles General Task Force e ASVO O O OWGO
SWG: ASV Test Plannig

ooooooooooo

i D ODDOOOOOO
Working Group on Trucks and Buses TF:Preventive Safety Technologies e 10 I] oo EI WGO
oo00oooooOO0oooooooo SWG: Joint Proving Test
Working Group on Human Interface S it Ll L goooooweo
9 P TF:Accident Avoidance Technologies e

SWG: Public Demonstration
10 SWG: Sub Working Group
g

e J00OOOOOOOO
TF:Autonomous Driving Technologies

e lO00OOOOOODO
TF:Fundamental Automotive Technologies

00 TF: Task Force

ooooooooooo
mestic Related Projects

0000000000 :AHSIODOOOOO
Advanced Cruise-Assist Highway System

/ (Ministry of Land, Infrastructure and Transport)

ooo ¢ N [ LpQpoDOD0DD0000O0 :SSVEIO00000 O
Vehicles Super Smart Vehicle System (Ministry of Economy, Trade and Industry)

gobooooooboooo:vicsgooomoomoooooa
Vehicle Information & Communication System

(National Police Agency, Ministry of Public Manegement, Home Affairs,

Posts and Telecommunications, Ministry of Land, Infrastructure and Transport)

goooobooo :utMs1 00000
Universal Traffic Management System (National Police Agency)

aialnininlninlnlnlnlnln ITS : Intelligent Transportation Systems (USA)

VE RTIS TSIO00 D[PRO_MOTE 00 OOTAR] O 0 00 PROMOTE :iF;]rcégl;Jrrzr;eme for Mobility in Transportation
Overseas Related Projects TAP : Telematics Application Programme (Europe)

VERTIS: OOO0O0OO0OO0OCOOOOOOODOOOOOOOO
00000 (Vehicle, Road and Traffic Intelligence Society)

1. Overview of the ASV Project



ASvO OO0 ooooodoo

BACKGROUND AND ACTIVITIES
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1 Social Trends in the Motoring Environment

Increase in vehicle ownership
Increase in number of licensed drivers

Increased opportunities for "high-speed driving" by the expansion of expressway
networks

Increased opportunities for "night-time driving"” by changes in life styles
Increased number of elderly drivers

Various needs for logistics (freight transport by trucks)

2. Background and Activities
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(Unit : 10 million vehicles] Number of Motor Vehicles Owned
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(Unit : 10 million personsC] Number of Licensed Driver
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(Unit : 1000 km(J Total Length of National Expressway Network

7 6.395
6

> 4.279

4

3

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998  (Year)
(S62)  (S63) (H1) (H2) (H3) (H4) (H5) (H6) (H7) (H8) (H9) (H10)

(OO0 kmOO goooooooo

(Unit : 100 million vehicle-kirometersO cMotor Vehicle Kilometers Traveled

10 9.124
9

8

T 7244

6

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998  (Year)
(S62)  (S63) (H1) (H2) (H3) (H4) (H5) (H6) (H7) (H8) (H9) (H10)

ggoobobooboooooobooboda
Traffic accident fatalities / Traffic accident injuries
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2. Background and Activities
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Two Phases of Promotion Activities of the ASV
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Review of conformity- Review of conformity-
compatibility with infrastructure compatibility with infrastructure
(1st step) (2nd step)

[EERENEEREERENREN C OO C000| 00000000000 ooooo 0oo00oOyo0o0O0C0y 000000000000 yo00000jo0oo0o0oo

ooooooo oooo ooo goooogjooo ooo oono R&D for Practical Use of oooo ooo
Concept Research on Research on Experimental Demonstaration| Establishment | Component Technology Production of | Demonstration

ooooa Design Component System Car (Prototype) | Execution of Development ASV Test of Full Scale
R&D by Car Technology Technology Production Objective for ooooooooonon Vehicles Experiments
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TECHNOLOGIES STUDIED IN THE ASV-2

1 O00000O0O00O0O0OO0OOOO Warning System for Driver's Risky Conditions

2 000000000000 Warning System for Vehicles Risky Conditions

3 00000000O0O0O0O0Oooo0 Visibility Enhancement System

4 O00000000O0O0OO0O0O0OOOO0O Visibility Enhancement System at Night

5 00000000 Obstacle Detection System in the Blind Area

6 O00000O00O0O0O0O0O0O0OO00 Detection System of Surrounding Vehicles

7 00000O0O0OODOOOOOOO Road Information Acquisition and Warning System

8 [000D0O0D0ODODODODOOD Intervehicle Communication System for Exchanging Driving Data
9 [Q0O0O0OO0oOooooao Drivers Workload Reduction System

10 0O00O00OO0O0OOOOOOOOOO Intelligent Vehicle Control System

11 O0000OO0OO0OOO0OOOOOOO Avoidance System for Risky Driving

12 0000000000 Accident Avoidance System for Intersection

13 000000000D0D0OO00O Collision Avoidance System by Means of Intervehicle Communication
14 0OO0OO0OOOO0OOOOODODOOOOO Collision Avoidance System by Means of Road-Vehicle Communication

15 0000000000000000000 Autonomous Driving System Utilizing the Conventional Road Structure
16 000000000 OOOOOO0O Autonomous Driving System Utilizing Newly Installed Facilities

17 00000000000 Impact Absorbing System
18 0OUOUOOOOO Occupant Protection System
19 0000O0O0OOOOOO Pedestrian Injury Mitigation System

20 0O00O0OO0ODOODOOOOOOO Door Lock Release System at Emergency
21 0O0OO0O0OOOOOOO Prevention System of Multiple Collisions
22 0O0OO0OO0OOOOO Fire Extinguishing System

23 0O00O0O0OOOOOOOOO Automatic Mayday System

24 00OO0OO0OOO0OOCOOODOOO Ergonomic Design of Cellular Phone

25 [000000000000000O00O0O0O0OO0O00  Advanced Digital Tachograph/Drive Recoder

26 0O000OOOOO Electronic Vehicle Identification Tag

27 0O0O0O0DOOOOOOOO Intervehicle and Road-Vehicle Communication Systems

28 0OO0O0O0DOOOOOOO Advanced Global Position System

29 00000000000 Drive-By-Wire System

30 ODO0OOoOooooon Barrier Free Design for Elderly Drivers

31 00000000 O0OOOO0O0OO0 Physiological Measurement and Countermeasure for Fatigue
32 00000000000O0O0O0O0O00O0O0 Advanced Human Interface Technologies

3. Developing Technologiesin the ASV-2
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Seatbelt Pretensioner
Passenger car
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Sensor for driver's drowsiness / Inattention oooooooooooooooo

Road-vehicle communication /
0ooO0oooooooo Intervehicle communication system
Water repulsive windshield ooooooon

oooooooooooo Camera for backward visibility

Navigation system
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Head-up display Air bags Lighting system for messag-e.s,. e

ooooooo l‘\
Steering angle sensor

oooooooo
Fire sensor

.-dDoopoooo
" Vehicle position sensor .+
s R ja s falafa)skals
Beérwarﬁ obstacle sehsor
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Vehicle speed sensor, Acceleration sensor el --...... Boo D;:D O
w7z oooBwooooo
ooooooo Inside door lock releasing device
Steering control device

. 0oooooo
Tire pressure sensor

oooooooo
Collision sensor

00p0O000D
Side pbstacle sensor

: > booooobooo
Cellular phope with ha.ndé-free talking system

, -~ oo0ooooooooo

Front structure for protéctio}rbf'p_edestrjang Camera for surrounding visibility

and prevention of running into péslestiians  /+*

PN

poooooo

oooooL0oo Brake control device

Foward obstacle sensor- - - -\ *
goooooooo

oooooooo oDooooooooo Drive recoder
Sensor for distance between vehicle Throttle control device

oooooo
Sensor for magnetic marker

OBOEOD
Road surface sensor

0000000000000000
god Improved helmet-shield for visipility = 0 100000000000

Motorcycle

Impact absorbing helmet

oooooooooo

- S ooooooooooo
Intervehicle communication system

Adjustable system for preferred riding posture

ooooos
Air bags

oo0oo0o00O00o0o00n
High visibility and conspicuity light

gooooOoooOoooOoOoo0ooo0oo

Electricity and fuel cut-off system
oooooooooooooo for rollover accident
Puncture proof tire
gooooooooooooooo

Side stand position sensor

3. Developing Technologiesin the ASV-2
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\ DESIGN PRINCIPLES OF THE ASV

30 00on Three Principles
e[10OOODOO e Driver Assistance
e[I00OOOOMO e Driver Acceptance
e OO OOO e Social Acceptance

00000000000 0000C0000O0O0O00000000

[ The principles are applicable to Preventive Safety and
[1 Accident Avoidance Technologies.
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1 Driver Assistance

0 ASV is the technology to assist drivers for safety driving.

0 The driver assistance consists of three components such as "perception assistance",
"decision assistance™ and "control assistance".

0 Five functions are defined in the driver assistance; "enhancement of driver
perception” "information presentation”, "warning", "accident avoidance control"
and "driver load reduction control".

O "Enhancement of driver perception™ helps the driver to perceive the traffic
environment around the vehicle easily.

0 "Information presentation" is the function that provides objective information to the
driver. This function mainly aims to encourage the driver to pay attention to the
potential risk around the vehicle.

4. Design Principles of the ASV

11
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0 "Warning" predicts the potential risk using detector information and encourages
the driver to make appropriate actions and vehicle control.

O "Accident avoidance control™ system is activated when the driver has no action
although other assistant systems warn the driver, or when the driver does not have
enough actions to avoid accidents. Warning systems should be working in
advance before the "accident avoidance control" system will be activated.

O "Driver load reduction control™ is to reduce the driver fatigue by alleviating the
control workload. The driver will be able to pay more attention to the traffic
environment of the vehicle.

12
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2 Driver Acceptance

O Driver acceptance depends on appropriate interaction between drivers and
advanced devices/systems. The driver should be able to understand the ASV
technologies without any confusion and burden.

0 Assistant technologies should be easy to understand and handle for all drivers.
Human-Machine Interface (HMI) should be carefully designed to make the
assistance technologies easily understandable for drivers.

O Drivers will not trust ASV technologies if (1) too frequent warnings are given at the
same time, (2) warnings are not activated even though a critical situation arises
(missed warning) or (3) warning system is accidentally activated even though no
critical situation has occurred (false warning).

(0 On the other hand, if the system is too accurate, the driver will come to rely on the
system excessively. The ASV technologies should be carefully designed in order to
minimize (or avoid) such "over-trust".

4. Design Principles of the ASV
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3 Social Acceptance

[J Social acceptance means the popularization of ASV technologies among the
general public.

O Users will have to fund the cost of their systems, so they must be given some benefit
in return.

O It is necessary to predict the effectiveness of ASV technologies in reducing the
number of traffic accidents.

0 Even state-of-the-art technologies cannot always provide the desired functions.
Manufacturers should clarify the system performance and the limitation, and users
should be very careful when using the system. Also, drivers should not attempt to
use the system beyond its performance limitations.

O A development made in one country can easily be transferred to other nations. In
order to popularize ASV technologies, it is important to disseminate the ASV
program world wide and promote the standardization of ASV technologies.

O It is necessary to establish the basic rules concerning how to deal with accidents
that may relate to such advanced technologies. A legal groundwork should be
established governing the practical use of ASV technologies.

14 4. Design Principles of the ASV
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OUTLINE OF THE ASV DESIGN GUIDELINES
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1 Purpose of the ASV design guidelines

0 ASV design guidelines aim to put the ASV technologies into practical use as early
as possible to make the driving environment safer.

° 20
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2 What are the design guidelines?

O In the design guidelines, required functions and performance are defined for each
fundamental ASV technology. The established guidelines will be used as a
standard for the ASV research and development (R&D) activities.

0 The design guidelines should not prevent further R&D activities and the practical
use of ASV technologies.

0 The established guidelines will be updated in accordance with further R&D
activities.

5. Outline of the ASV Design Guidelines
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3 How to use the ASV design guidelines

O The guidelines will be used:
as a standard for R&D activities of each ASV technology

as a reference to provide accurate knowledge of the ASV technologies for users
and society

to establish basic rules or a legal groundwork
to investigate the criteria for the practical use of each ASV technology

to establish the international standards for advanced technology

- 4-
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4 When applying the design guidelines

O The ASV technologies based on "Driver Assistance” will be applied to the system
which:

16 5. Outline of the ASV Design Guidelines
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gives more control priority to the driver

covers the drivers' human errors during normal driving conditions

encourages the driver to strictly follow the traffic rules

° 50
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5 Common rules of the ASV design guidelines

0 The guidelines are developed based on the following common rules:

Some appropriate warnings should be given prior to activating the accident
avoidance control system.

The system should be carefully designed so as to minimize the number of missed
and false warnings.

Missed warnings are worse than false warnings.
A system should be able to give appropriate actions when system failure occurs.

Each ASV technology has its own limitations for practical use. It is quite important
to make clear the limitations of each technology.

5. Outline of the ASV Design Guidelines
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0 When designing the system which utilizes roadside information, the following
additional rules apply.

The required information to function the ASV technologies will be given by
onboard sensors. If the sensors have difficulties in obtaining such information, some
alternate roadside information will be given to the driver to make driving
conditions safer.

When activating driver assistance system using roadside information, onboard
equipment will select which of three types of assistance will be done: information
presentation, warning, or accident avoidance control.

The driver should be informed if roadside information is available.

The area where the driver is able to receive the roadside information is limited.
Furthermore roadside information may be efficient only when the driver is
controlling the vehicle at an appropriate speed. Drivers should understand that in
order to make efficient use of the roadside information, their vehicles cannot go
faster than a designated speed.

18
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PREDICTION OF NUMBER OF TRAFFIC ACCIDENTS REDUCED
BY ASV TECHNOLOGIES
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As a part of the ASV-2 Project, we predict the degree by which traffic accidents will
be reduced by introducing ASV technologies.

[ ] 10

goooooogogn
O0000000000000ASVOOO0000000000000000000000
O0ASVOOOOO0O0OO0D0O000000D0000000D00000000000000
ASVODOOOO00OO00O00000000000000D000

1 Purpose

0 The prediction aims to provide useful information for practical use of the ASV
technologies. The effect of individual ASV systems on the reduction of traffic
accidents will be separately evaluated. Then, the total effect of the ASV
technologies will be predicted based on the separate evaluation for individual ASV
systems.

. 2.

gooooooooo
|:| |:| D D [ Total number of traffic accidents

ooy U @
gobogpooobgo

0oo0ooooooooooooo
Number of accidents which
involve the system

2 Methodology

O Vehicle types used for the prediction are: passenger
cars, heavy-duty vehicles and motorcycles.

Prediction

AsvOOOOOoOOOoOoOoOoOoOo
Traffic accident reduction

6. Prediction of Number of Traffic Accidents Reduced by ASV Technologies 19
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O The predictions are made based on the following conditions:

Fundamental accident data were collected from the annual traffic accident
statistical database (1997) prepared by Institute for Traffic Accident Research and
Data Analysis (ITARDA). Only fatal and serious injury accidents were selected and
used for the prediction.

All vehicles are equipped with ASV systems.

If the ASV system requires roadside information, it is assumed that some special
equipment will be installed along the road.

It is supposed that only accident configurations directly related to ASV systems are
selected.

The reduced number of accidents is predicted.
gogobooboobobooboobbooobdg
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O Prediction procedure is as follows:

O Classify the accident situations that individual ASV systems are able to cover.

O Aggregate the number of accidents for individual accident situations.

0 Compute the number of accidents that individual ASV systems could have avoided
using matching rates.

0 Predict the number of reduced accidents using the accident reduction rate
estimated for each function of driver assistance.

20
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O In order to predict the total effect of all ASV technologies, the following additional
assumptions are made.

ASV systems which will be put into practical use in the near future are selected.
The selected ASV systems will fully utilize their assistance functions.

Collision Safety Technology may be able to compensate for the disadvantages of
Preventive Safety Technology and Accident Avoidance Technology.

Similar accidents were grouped by accident type and accident factors in order to
avoid a "double-count” of the number of reduced accidents.

03.
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3 Prediction for individual ASV systems

0 The prediction results show that the ASV systems which aim to prevent collision
with vehicles or pedestrians up ahead, reduce the number of fatal accidents.

0 The effectiveness of individual ASV systems on the reduction of traffic accidents
depends on the vehicle types: passenger car, heavy-duty vehicle and motorcycle.

6. Prediction of Number of Traffic Accidents Reduced by ASV Technologies
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4 Total effect of the ASV technologies

O The prediction results for passenger car, heavy-duty vehicle and motorcycle are
given in figure below.

oooo
Passenger cars

goooo
Heavy duty vehicles

oooo
Motorcycles

gooooooooooooo
Predicted Reduction of Fatal Accidents
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MAJOR SYSTEMS DEVELOPING IN THE ASV-2
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The following are the major systems which have been developed in the ASV-2 Project.
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Drowsiness Warning System

Helmet-mounted Display

Adaptive Frontlighting System

Adaptive Front-lighting System (for Motorcycles)
Forward Obstacle Collision Prevention Support System
Side Obstacle Advisory System

Curve Overshooting Prevention Support System

Lane Departure Prevention Support System

Emergency Braking Advisory System
to the Following Vehicle’s Driver

Full Speed Range Adaptive Cruise Control System
with Brake Control

Lane Keeping Assistance System

Neck Injury Mitigation System for Rear-end Collision
Improper Load Distribution Information System
Nighttime Pedestrian Monitoring System

Blind-spot Obstacle Collision Prevention Support System
Motorcycle Detection System

Front Underrun Protection Device

Airbag System for Motorcycles

Vehicle Body for Mitigating Pedestrian Injury
and Airbag System for Pedestrian Protection

Seatbelt Warning System for All Passengers

Forward Obstacle Collision Prevention Support System
Curve Overshooting Prevention Support System

Lane Departure Prevention Support System

Intersection Stopping Support System

Crossing Collision Prevention Advisory System

Right Turn Collision Prevention Advisory System

Crossing Pedestrian Collision Prevention Advisory System

Road Surface Information System for ACC etc.

0o0o0o0o0oo0o0ooooo0oooooooooooooo
O O means the system which utilizes the information given by the relevant roadside facilities.
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Drowsiness Warning System
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REDIARE

EIREBDEL
RIBD/NS 8D DE

Higher arousal level

Purpose

The purpose of this system is to prevent collision
or lane departure accidents by detecting the
driver's drowsiness.

Functions

This system detects the driver's arousal or
inattention level through vehicle's behavior or the
driver's facial expression,etc. and provides the
driver with warning or information regarding the
condition.

Also it is under study to stimulate the driver with
vibration or smell to keep and enhance the driver's
arousal level.

Conditions

Not specified.

EEETIRRE

ERER DAL
RIBOAERSEDE

Lower arousal level

Warning

agooooon
Image of the System
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Helmet-mounted Display
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Projector \

b
FRArhO—3
Display controller

aAVINAF
Combiner

S

QOutside view

Purpose

The purpose of this equipment is to execute
visual information presentation and warning
promptly to the rider of the motorcycle.

Functions

This equipment is composed of display controller,
projector, combiner that was incorporated into the
helmet. The projector displays the information such
as warning, which is sent from display controller to
awaken to note. The picture which projector
displays is provided for the rider after it is
synthesized with the outside view on combiner
optically.

Therefore, the rider can get effective information
to drive safely by a few view line movements.

Conditions

This equipment must meet a performance
requirement as the helmet. Also, under the
condition that the vehicle maintains usual feature,
the contents of the information indicated with this
equipment are equal to the contents of the
information on the same item that it is provided with
the display of its vehicle.

oodoooooooooo
The structure of equipment and the image of operation
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Adaptive Front-lighting System
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Siéering angle

[ariable Rogd Lighting Distan¢e /

The purpose of this system is to improve nighttime
visibility by controlling the light distribution of
headlights.

This system controls the light distribution of
headlights automatically according to the driving
conditions, road configuration and driver's
operations such as steering angle.

Not specified
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Cofitt . ‘ﬂ%ﬁf

Ini
;A ,_...J.n..l by i

BE SR
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ng System (for Motorcycles)

This system improves the visibility of motorcycle
which is cornering at the nighttime.

This system changes the light distribution of head
lamp automatically in accordance with the lean
angle of motorcycle which is cornering.

This system works when the motorcycle is
cornering at the nighttime.

Head lamp

Y RSUT

Potentiometer

RFoIA—H— -

TrAOE Y

Control unit
> ~a—Jib
1=y bk

I Motor | | Speed sensor I
tT—5— AE— Rt

goooooooon
Image and Construction of the System
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1A= Vision System

o e

Prevention Support System

The system reduces accidents against the
forward vehicle, pedestrians or other obstacles
caused by looking away or carelessness of a driver.

This system detects forward obstacles and
obtains those distance and velocity, etc. by remote
sensors such as vision system, radar, or laser.
When there is the possibility of collision, the system
warns it to the driver. If the collision is unavoidable
because of driver's inadequate operation, the
system activates brake.

Depend on a kind of obstacle or environmental
condition, there are the cases that sensor can not
detect obstacles correctly. The system may not
work effectively when the road surface condition is
slippery such as covered with ice or snow. Also, the
system may not work effectively when the obstacle
has a sudden motion.

L. —%— Radar, Laser

BRE * & VRABEZEGRE (umax) H#EICKY
WeER EEN >TSS AT LEHIET,
There are systems which improve the performance
with the estimation of friction coefficient between
the tires and road surface (4 max)

BE#y Wheels

gooooooon
Image of the System
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Side Obstacle Advisory System
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Turn on the switch

2ATTIITRAYF

BRASEMORR - BREZRR
Displays distance/relative velocity

Purpose

The purpose of this system is to reduce the
workload of the driver and to backup driver's
carelessness at lane-change.

Functions

In order to support the driver recognizing the
existence, distance and relative velocity of the
vehicle at side-rear or side, in-vehicle display shows
these informations understandably.

When the driver operates the turn signal switch
without recognizing the vehicle at side/side-rear, the
driver is warned by sound and display.

Conditions

This system requires the information from the
sensor. Therefore the system works under the
condition and area in which distance and relative
velocity of the vehicle at side-rear & side can be
detected.

RBEHEINT I h—

ZHY

Operate'turn signal without
recognizing the side vehicle

| e B
R - EREZHT
Warns by sound and
display

goooooo
Image of the System
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Curve Overshooting Prevention Support System
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Purpose

The purpose of this system is prevention of
accidents caused by excessive vehicle speed while
cornering.

Functions

This system predicts the curvature of oncoming
road based on the map information from the
navigation system, and calculates safe speed. If
the vehicle speed sensor detects a speed greater
than the estimated safe speed, the system gives the
warning alarm. When the driver does not
decelerate, or slowdown operation is not enough,
the system operates the brake to decelerate to safe
speed.

Conditions

This system needs map information from the
navigation system which has been installed in
vehicle, therefore the system works only when
getting information which is in accordance with the
real road.

GPS7 77+
GPS Anntenna
sEH |
Receiver Unit
fore
7 - U 28
7—5’7‘_—3/_3 voz5n | | ECU Warning Unit -
Navigation System Control — 2Oy L Deceleration
ECU @ Throttle Actuator
,EE a SL—% Pi Pi Pi
Velocity Sansor . (O) Brake Actuator )
45
XGPS : Global Positioning System Warning

22T LKERA
System Block Diagram

G L

without control

HEds )

with control

gooooooon
Image of the System
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Lane Departure Prevention Support System
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Warning

ERERIEERT ML |
Prompting to Take Action

e

Purpose

The purpose of this system is prevention of lane
departure due to drivers' inattentiveness.

Functions

Vehicle's position and direction in a lane is
analyzed by detecting lane marks and a possibility
of lane departure is calculated. Warning is issued
with sound and display when there is the possibility
of lane departure. If driver does not take
appropriate corrective action after a warning, the
system activates the steering wheel and so prompts
the driver to take action to correct the lane draft.

Conditions

This system uses lane mark detection and is only
effective on roads with clear lane marks and under
fine weather that ensures the visibility of the lane
marks.

DR T LEENFH

System in Operation

gooooooon
Image of the System

7. Major Systems Developing in the ASV-2

31



ANl

Emergency Braking Advisory System to the Following Vehicle’s Driver
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#EEHZL No system

#EH') System works |
e

Purpose

The purpose of this system is to reduce rear-end
collisions caused by the driver of the following
vehicle who is late to notice the preceding vehicle's
braking.

Functions

The system detects or predicts the emergency
brake of the own vehicle, and informs the driver of
the following vehicle of the emergency.

The system expects the driver of the following
vehicle to take some evasive maneuver such as
slowing down the speed.

Conditions
Not specified.

BIREHEL

No information

R fEhEmR 4t
ergency brake information

r"

SHII IS

Quick response
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Image of the System
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Full Speed Range Adaptive Cruise Control System with Brake Control
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ACCi#&ge
ACC capability

STOP & GO#gE
Stop & Go capability

BB System Configuration

L——L—45—
Laser radar

IRL—5—
Millimeter-wave radar

BWES

Vehicle signals

Purpose

This system is aimed at reducing the driver's
workload by freeing the driver from frequent
acceleration and deceleration actions in all speed
ranges from a stopped state to high-speed cruising.

Functions

When there is a slower moving vehicle ahead, the
system controls the headway distance and the host
vehicle's speed so that it follows the preceding
vehicle. In congested traffic, the system controls the
host vehicle so that it follows a preceding vehicle,
stopping and starting whenever the vehicle ahead
does.

The system functions in all speed ranges from a
stopped state to high-speed cruising.

Conditions

The system functions primarily in expressway
driving.

20y~
Throttle control

T L—HlH

Brake control
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Lane Keeping Assistance System
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CCDAAZ
CCD Camera

ESEHES
Original Picture

BEN/NND—RTTIT
Electric Power Steering

Purpose

The purpose of this system is to reduce driving
workload on express ways.

Functions

Using image-processing technology, the system
recognizes the lane markings taken by the CCD
(Charge Coupled Device) camera, and assists
driver's steering control to keep the car center of the
lane by electric power steering system.

Conditions

This system is designed for Japanese express
ways.

adrhaO—Lbazy bk
Electric Control Unit

SLIRE R
Image Processing Picture

ATFT7IITTIRNNVYD
Torque for Assistance
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Neck/Injury Mitigation System for Rear-end Collision
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Purpose

The purpose of this system is mitigation of neck
injury by rear-end collision which often occurs at a
intersection.

Functions

The system detects distance and relative velocity
of a rear vehicle with a distance sensor. In the case
that the system judges the danger of rear-end
collision, it gives a warning to the driver.

Furthermore by means of the following two
functions it shortens the distance between head and
headrest so as to prevent the head from leaning
backward and reduce the damage of neck. Just
before rear-end collision it retracts seatbelt and
moves driver's head rearward. When the rear
vehicle strikes, the headrest moves forward
immediately by the force of driver's pelvis against
the seatback.

Conditions

This system requires the information from the
sensor. Therefore the system works under the
condition in which distance and relative velocity of a
rear vehicle can be detected.

gAY FLZ b

Active headrest
E——R—tNIWKTUFIaF
Motor pretensioner

ZEWmKE
Warning device

Rt
Distance sensor
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Rear-end collision prediction
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Improper Load Distribution Information System
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Purpose

The system was developed with the aim of
reducing the number of rollover accidents caused
by vehicles being loaded too much to one side.

Functions

The system checks the vehicle load distribution,
and provides information to call attention to the
driver if it detects improper distribution that may
cause the rollover. This information enables the
driver to take preventive measures such as driving
slowly or redistributing the load.

Conditions

The system cannot provide information in the
event of the driver taking emergency evasive
measures. Also, it may not provide accurate
information in the event of the vehicle being loaded
over its maximum payload.

REIE {7 BEC D EHR

Improper load distribution
information /
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Information
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Image of the System
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Nighttime Pedestrian Monitoring System
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Purpose

The purpose of this system is reduction of
collisions with pedestrian at night by providing the
driver with the information on the pedestrians
ahead.

Functions

The system detects pedestrians ahead by using
an infrared camera, etc during driving at night and
provides the driver with the information on the
presence of those pedestrians, etc.

As a method of information presentation to the
driver, a method of displaying the infrared camera's
image as it is or after it is subjected to specified
processing, a method of displaying it by means of
voice and icon, and other methods have been
devised.

Conditions

If an infrared camera is used, the system works
only in the situation that there is difference in
temperature between pedestrians and their
surroundings.
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Infrared camera
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Image of the System
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Blind-spot Obstacle Collision Prevention Support System
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227 g System Configuration
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Purpose

If there is a child or some obstacle in a blind spot
when a driver starts off, the driver might strike it
unknowingly. This system supports to prevent such
accidents.

Functions

The system alerts the driver to the presence of a
pedestrian in a blind spot if infrared sensors detect
the heat generated by a human body as the vehicle
is about to start off. The system also prevents the
vehicle from moving in the direction of the
pedestrian.

Conditions

The system functions when a driver is starting off.
The detection area of the infrared sensors is limited
to front and rear blind spots.
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Brake control
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Motorcycle Detection System
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Purpose

The purpose of this system is to reduce the
accidents. This system applying information
technology is to support the driver recognition for
prevention of the crossing and the right-turn
accident at intersection.

Functions

The system receives and transmits data such as
vehicle types, coordinates of position, speed,
direction and so on by the wireless radios which are
installed on each motorcycle and automobile.

When the vehicle approaches the intersection to
turn right, the system tells the driver by voice
message and visual display timely if the
motorcycles are coming on the crossing in front of
his/her automobile using the data from the
motorcycles to support decision making of the
driver.

Conditions

This system needs to be installed both on
motorcycles and automobiles.

E.
“WEHNESFET

oooooon
Image of the System
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Front Underrun Protection Device
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The purpose of this device is to reduce damage
of the passenger car occupants by preventing the
car from underrun into heavy-duty truck, in case of
car-to-truck frontal collision. This device is
developed in the view of improving the compatibility
between passenger cars and heavy-duty trucks.

Place a stiff bumper beam under the frame of the
heavy-duty truck. This would avoid the passenger
car from underrun, and make full use of the car
deformation zone, which absorbs collision energy
effectively.

This device is adaptable only to car-to-truck
frontal collision accidents, which a passenger car
with an enginehood, and a heavy-duty truck.

The FUPD should be located at the same height
as the side member of a passenger car.
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Front Underrun Protection Device(FUPD)
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Airbag System for Motorcycles
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Purpose

The purpose of this system is to reduce the
rider's injury at frontal collision by hitting to other
vehicle, ground surface, etc.

Functions

The ECU calculates collision acceleration
detected by the sensor. When it judges the airbag
deployment is necessary, it ignites the inflator to
deploy the airbag. The deployed airbag receives the
rider and absorbs the rider's energy, and keeps the
rider from ejection or reduces the rider ejection
speed.

Conditions

The condition that this system functions is frontal
collision where the rider ejects towards front of the
motorcycle.

I/

’__,.-f"' Airbag

127 L—%
=" Inflator

MERE
" G Sensor

ogoooo
System Structure
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Vehicle Body for Mitigating Pedestrian Injury and Airbag System for Pedestrian Protection

42
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EIBR System Configuration

Purpose

This system is aims at mitigating as much as
possible an impact to a pedestrian in the event an
impact is unavoidable.

Functions

The system raises the rear edge of the energy-
absorbing hood just before an impact so as to
enhance the hood's energy absorption
performance. Simultaneously, the system also
inflates airbags at the front pillars to cushion the
impact to the pedestrian's head in the event it
strikes one of the pillars.

Conditions

Not specified.

EEME A —
Obstacle sensor
AR T — I
Infrared sensor

HlES >
Vehicle signals

I 7\ Tl
> ha—Jb . Airbag control
1=y bk
Control unit 7 — K&
Hood control
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Seatbelt Warning System for All Passengers
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Warning System

Purpose

This system is designed to improve the seat belt
usage rate for protecting occupants during
emergency braking.

Functions

The occupant detection sensor and the seat belt
buckle switch detect an unbelted occupant. If the
occupant does not fasten the seat belt, the system
reminds the occupant to wear the seat belt by
warning until the seat belt is fastened.

Conditions

The occupant detection sensor depends on the
weight and position on the seat.

RERME T
Occupant Detection Sensor

=RV DI RA Y F
Seat Belt Buckle Switch

agooooon
Image of the System

7. Major Systems Developing in the ASV-2

43



Al

Forward Obstacle Collision Prevention Support System
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Forward obstacles

“ P

Purpose

The purpose of this system is prevention of
collisions with forward obstacles in poor visibility.

Functions

The vehicle system receives data of the invisible
obstacles, such as the fallen cargo and the vehicle
stopping in traffic congestion, from the road
infrastructure via DSRC, and provides the
information, that suggests taking care for the
forward obstacles to the driver, based on the
obstacles' data and the vehicle motion such as
vehicle's position, speed and deceleration. If the
driver keeps the speed which may occur crash, the
system warns. Furthermore in the case that the
driver will not stop, the system activate the brake in
order to decelerate the vehicle.

DSRC: Dedicated Short Range Communication

Conditions

This system needs input data communicated from
road infrastructure. Therefore the system works
only on the road with the specific infrastructure
covering the poor visibility situation.

RAl BRERRIRAEE

Example Vehicle detection
facility
ECARIRFRE

Road surface
detection facility

REEBRERE
Road vehicle
Communication
facility

FRURE ; 2
Braking
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Warning e
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Image of the System
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Curve Overshooting Prevention Support System
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Purpose

The purpose of this system is the prevention of
accidents caused by excessive entry speed of a
vehicle running into a curve.

Functions

The system receives curve information such as
distance and curvature from the road infrastructure
via DSRC. Based on this information, the system
alerts the driver the presence of a curve when
necessary judging from the vehicle speed. When
overshooting on a curve is predicted, the system
generates a warning to urge the driver to
decelerate. Furthermore if the driver does not
respond to the warning, the system applies the
brake to reduce the vehicle speed.

Conditions

This system needs to receive curve information
from the road infrastructure via DSRC, therefore the
system functions only on the roads where such road
infrastructure are installed.

DSRC : Dedicated Short Range Communication
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Lane Departure Prevention Support System
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Purpose

The purpose of this system is to prevent
accidents caused by inadequate operations by the
driver due to inattentive driving, drowsiness, or
difficulty to recognize the lane, and to let the driver
operate properly to stay in the lane.

Functions

The lateral position of the vehicle relative to the
lane is calculated based on the information from the
lane markers laid in the road surface. The vehicle
will provide the driver with information, warning or
operational assistance as the situation demands.

Conditions

Since this system is based on the information
given by the road infrastructure, only functions on
the road where the road infrastructure is provided.

gooooooon
Image of the System
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Z4R  Warning

Al MMM

The system reduces the accidents by overrunning
into the non-traffic signal intersection to stop from
the lack of driver's awareness.

The system receives the data about the forward
intersection to stop via DSRC after passing the
control point marker. It presents the alert based on
the data and the vehicle situation such as vehicle
speed and deceleration. When the system
estimates that the vehicle may not be able to stop at
the right position, the system warns the driver to
take an action.

DSRC : Dedicated Short Range Communication

This system needs the road infrastructure that
sends the data about the intersection to stop.
Therefore the system works only at an intersection
equipped with such road infrastructure.

I54RIZM  Information

H—EXA 2 Serviceln

ogooooooono
Image of the System
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Crossing Collision Prevention Advisory System
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Purpose

The purpose of this system is to prevent the
crossing collisions at non-traffic signal intersection.

Functions

The function is that the system receives an
information from the road infrastructure, which is set
on the side of the crossing intersection, and informs
the data to the vehicles, which are coming on the
intersection.

For example, when the vehicle stops in front of
the intersection, the system informs the driver if
other vehicle passes through the DSRC.

Conditions

The system works only at the intersection, where
the driver can communicate with the road
infrastructure via DSRC. This is because the
system needs the data from the infrastructure and
sends the data to the vehicles.

DSRC : Dedicated Short Range Communication
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7. Mgjor Systems Developing in the ASV-2



el

Right Turn Collision Prevention Advisory System
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Purpose

The purpose of this system is to provide
information and prevent right turn collisions at
intersections with traffic signals.

Functions

The system receives data concerning the shape
of forward intersection and information about on-
coming vehicles including motorcycles such as
vehicle speed and its location from the road
infrastructure via DSRC. This system presents the
driver attempting to turn right with information about
on-coming vehicles based on the DSRC data and
the own vehicle conditions like vehicle speed, and
calls the drivers attention.

The information is presented to the driver after
confirming her/his intention to turn right through
activation of turn signal lever and so on. When the
driver starts a right turn, the information
presentation terminated.

Conditions

This system functions when receiving the data
from the road infrastructure. Therefore the system
works only at intersections equipped with such road
infrastructure. Furthermore, the system does not
determine the direction of on-coming vehicles
(through/left turn) since there is no data concerning
their direction.

DSRC : Dedicated Short Range Communication

ogooooon
System lllustration
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Crossing Pedestrian Collision Prevention Advisory System
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Device

BSICHTE |

E bt

Information

REBEEBERE
Road-to-Vehicle communication

Purpose

The purpose of this system is prevention of
crossing collisions with pedestrians crossing streets
with functions such as information presentation.

Functions

The system receives data in relation to forward
pedestrians crossing streets via DSRC, presents
the information based on the data and the vehicle
situation such as vehicle speed and deceleration
that there is an intersection to stop before to a
driver.

Conditions

This system needs road infrastructure which
sends some data about pedestrians crossing
streets. Therefore the system works only at a
intersection equipped such road infrastructure.

DSRC : Dedicated Short Range Communication

SITERA

Sensing

Eav—7H—
Control Point Maker
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Image of the System
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Road Surface Information System for ACC etc.
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Purpose

The purpose of this system is prevention of the
accidents due to inappropriate driving when the
road surface condition extremely changes.

This system also aims to enhance the function of
the adaptive cruise control system by using the
information on the road surface condition.

Functions

The system receives information on the road
conditions ahead via a roadside Dedicated Short
Range Communications (DSRC) transmitter when
the host vehicle passes a control point marker on
the road. Based on that information from the road
infrastructure, the system informs the driver of the
road conditions ahead, prompting the driver to be
careful. In steady speed cruising with the adaptive
cruise control function, the system controls the host
vehicle to maintain an appropriate headway
distance to a preceding vehicle based on
information on the road surface conditions.

Conditions

The system functions upon receiving information
on the road conditions from the road infrastructure.
It operates in areas where the roadside equipment
has been installed and information service is
available.

2T LB System Configuration

BERVv—N—1aHgR
Detector of control point markers
DSRCZET7 > T+
DSRC receiving antenna
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Laser radar
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Millimeter-wave radar
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Vehicle signals
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- &M@ Road condition information

—— R DAIBIER  Positioning point information
—— JBB&#EHZ  Road curvature information
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Information
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Preceding vehicle HEav—hHh—
Control point marker

+
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Service available
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Throttle control
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FURTHER ISSUES
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The ASV technologies have been developed in the ASV-2 Project based on the ASV
fundamental principles and development guidelines. It is expected that individual
ASV systems will be put into practical use one by one. The following issues should be
addressed prior to the practical implementation of the ASV systems.

0 1.0 Human-Machine Interface (HMI) when a vehicle is equipped with many
advanced systems

0 20 Telecommunication standard for the interactions between roadside facilities and
vehicle onboard systems

0 30 Activities to help the general public understand the ASV technologies

0 40 Standardization of the ASV technologies
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System Introduced in this Report
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00000000 Suzuki Motor Corporation

000000000000 O [Major ASV Systems ]

gooooooooooogooo
Forward Obstacle Collision Prevention Support System

gooooooooooodg
Side Obstacle Advisory System

goooooooooooo
Lane Departure Prevention Support System

00000000000 bO0ooOoooooooobOooooooog
Full Speed Range Adaptive Cruise Control System with Brake Control

gooooooooDo
Motorcycle Detection System

oc00000000000000
Head-up Display System

0°000000000000D0OD
Forward Obstacle Collision Prevention Support System

0°0000000oUoUoUoOoo
Curve Overshooting Prevention Support System

0000000000000 000DO0O0O0oOOooDOO

Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0000000000000
Right Turn Collision Prevention Advisory System

0'0000000000000000OO
Crossing Pedestrian Collision Prevention Advisory System

SUZUKI ASV
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DAIHATSU ASV
000000 00000 Daihatsu Motor Corporation

000000000000 O [Major ASV Systems |

0o0o0oDoDoOooOOoOobooooon
Forward Obstacle Collision Prevention Support System

gopooooooooooo
Side Obstacle Advisory System

goboooboooobooooooboooboo
Curve Overshooting Prevention Support System

gbooobooooobooon
Lane Departure Prevention Support System
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Full Speed Range Adaptive Cruise Control System with Brake Control
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Rear View Monitoring System

0°00000000000000000
Crossing Pedestrian Collision Prevention Advisory System
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TOYOTA ASV

O0O0O00o0oooOonnToyota Motor Corporation

000000000000 O [Major ASV Systems ]

gooooooooooooooo
Forward Obstacle Collision Prevention Support System

gooooooogooood
Side Obstacle Advisory System

goboooooooobooooboooon
Curve Overshooting Prevention Support System

gooooobooooooo
Lane Departure Prevention Support System

gooooooooooooooog
Seat Belt Warning System for All Passengers

oc0OOOODO
Adaptive Front-lighting System

0°00000000000O00OO
Forward Obstacle Collision Prevention Support System

0°00000000000000000
Curve Overshooting Prevention Support system

0'000000000000000000000O0OO0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0000000000000
Right Turn Collision Prevention Advisory System

0000000000000 00O00OO
Crossing Pedestrian Collision Prevention Advisory System

0'000000oooog
Road Surface Information System
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NISSAN ASV

OO00O00000O0O0O Nissan Motor Co., Ltd.
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gooooooo
Drowsiness Warning System

goooooooooo
Emergency Braking Advisory System to the Following Vehicle's Driver

goooooooooboooooooooboooooooboooon
Full Speed Range Adaptive Cruise Control System with Brake Control

goopoooooo
Lane Keeping Assistance System

gooooooooooooboooooo
Blind-spot Obstacle Collision Prevention Support System

goooooooooooooooobooooo
Vehicle Body for Mitigating Pedestrian Injury and Airbag System for Pedestrian Protection

0°0000000000D00D0OD0
Forward Obstacle Collision Prevention Support System

0°00000000000000000
Curve Overshooting Prevention Support system

0°00000000000O
Lane Departure Prevention Support System

0'00000000000000000000000O0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0°000000000OooaO
Right Turn Collision Prevention Advisory System

0'0000000000ooooooa
Road Surface Information SystemRoad Surface Information System for ACC etc.
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SUBARU ASV

OO0O0ododoooaonoFuji Heavy Industries Ltd.

000000000000 O [Major ASV Systems ]

oooooooo
Drowsiness Warning System

goboooboooo
Adaptive Front-lighting System

gopbooboooo
Lane Departure Warning System

ocOU00DOOOOODOODOOD
Adaptive Cruise Control System

0'000000000O000000
Forward Obstacle Collision Prevention Support System

0°00000000000000000
Curve Overshooting Prevention Support System

0°"00o0ooooooooo
Lane Departure Prevention Support System

0000000000000 00oooooooooOog
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

o'0000000ooooo
Right Turn Collision Prevention Advisory System

0°000000000000000O0O0
Crossing Pedestrian Collision Prevention Advisory System
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HONDA ASV
O0000000000Honda Motor Co., Ltd.
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ooooooooag
Adaptive Front-lighting System

gboooboooobooooooon
Forward Obstacle Collision Prevention Support System

goboooooooooboooboooooboobooboooooooo
Full Speed Range Adaptive Cruise Control System with Brake Control

gobooobooboo
Lane Keeping Assistance System

gooopoooooobooo
Nighttime Pedestrian Monitoring System

gboooboooooooo
Motorcycle Detection System

0°"0000000oo0ooooo
Forward Obstacle Collision Prevention Support System

0°'0000000000000000D0DO0D0DO0O00O0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

o'0000000ooooo
Right Turn Collision Prevention Advisory System

0°0000000000000000O0
Crossing Pedestrian Collision Prevention Advisory System
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MAZDA ASV

0000000040 Mazda Motor Corporation
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gooooooooooooooo
Forward Obstacle Collision Prevention Support System

gooooooogooood
Side Obstacle Advisory System

goooooooooood
Lane Departure Prevention Support System

gooooooogoooogod
Nighttime Pedestrian Monitoring System

gooooooooooooobooooon
Neck Injury Mitigation System for Rear-end Collision

0°0000000000ooooon
Forward Obstacle Collision Prevention Support System

0°00000000000000O0OD
Curve Overshooting Prevention Support System

0°0000oooooooa
Lane Departure Prevention Support System

0'000000000000000000000O0O00OO0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0000000000000
Right Turn Collision Prevention Advisory System

0°00000000000000O0O0n
Crossing Pedestrian Collision Prevention Advisory System
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MITSUBISHI ASV

O00dO0dodooooodndMmitsubishi Motors Corporation
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Drowsiness Warning System

goopoooooo
Adaptive Front-lighting System

gooooooooooog
Side Obstacle Advisory System

goooobooooooooooooo
Curve Overshooting Prevention Support System

gooooooooDo
Emergency Braking Advisory System to the Following Vehicle's Driver

goood0ooodooOoOoooooOooOoooooOooooooo
Full Speed Range Adaptive Cruise Control System with Brake Control

goooooood
Lane Keeping Assistance System

gooooooogoooood
Nighttime Pedestrian Monitoring System

ocO0OOODOOODO
Vehicle Dynamics Control System

ocbOoOooooobOoD

Drive-by-Wire System
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Vehicle Body for Mitigating Pedestrian Injury

0°'000000000000000
Forward Obstacle Collision Prevention Support System
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ISUZU ASV

00000000000 Isuzu Motors Ltd.

000000000000 O [Major ASV Systems ]

oooooooo
Drowsiness Warning System

oooooobooboo
Adaptive Front-lighting System

gboobooooboooooo
Forward Obstacle Collision Prevention Support System

goooooooo
Lane Departure Warning System

ocdDOOO0ODOODOODOOO
Left Side Obstacle Advisory System

c0OO0OObODOODbOODbOObDOODbDOObO
Adaptive Cruise Control System with Brake Control

ocOOODOOODOOO
Vehicle Dynamics Control System

gododooooooo
Front Underrun Protection Device

0'000000000000000
Forward Obstacle Collision Prevention Support System
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oooOooooogoo
Drowsiness Advisory System

ooboooooogoo
Forward Obstacle Warning System

ocO0OOOODOODOO
Rear Vehicle Approach Monitoring System

gobooobooboo
Lane Departure Warning System

ocQO00O0O0OOODODOODOODO
Adaptive Cruise Control System

gobooooobooobooo
Improper Load Distribution Information System

ocO0OOOODOODOO
Electronically Controlled Transmission

cQOd0OO0OODOOOOODOODO
Electronically Controlled Cab Suspension

godoooooooo
Front Underrun Protection Device

0°'0000000oo0oooooooo
Crossing Pedestrian Collision Prevention Advisory System

NISSAN DIESEL ASV

O0O000O0O0oOooooonnNissan Diesel Motor Corporation
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O0000000O00Hino Motors, Ltd.

000000000000 O [Major ASV Systems ]

gooooooogoo
Drowsiness Warning System

gooooooogoooodg
Side Obstacle Advisory System

gooooooooooog
Lane Departure Prevention Support System

Jo0000000d0O0obO0oooooooooooa
Adaptive Cruise Control System with Brake Control

goooooboobooo
Front Underrun Protection Device

o 000000000000
Distance Warning System for Succeeding Vehicle

oJOODOODOOODODO
Human Machine Interface

0°000000000000000
Forward Obstacle Collision Prevention Support System

0'000000000000000O0OO
Curve Overshooting Prevention Support System

0°00000000000000000
Crossing Pedestrian Collision Prevention Advisory System

0°'0000000000000000OO
Road Surface Information System for ACC etc.

HINO ASV
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MITSUBISHI ASV

O00O0dodooooodndMmitsubishi Motors Corporation

0O 00000000000 O [Major ASV Systems |

oooooooogoo
Drowsiness Warning System

goooooboooboo
Adaptive Front-lighting System

gboooooogoo
Forward Obstacle Warning System

gooooooog
Lane Departure Warning System

ocQ0d000DOOUODOOOOODODODOODODO
Adaptive Cruise Control System with Brake Control

goooooooooo
Front Underrun Protection Device

0°"00000oo0ooooooooo
Forward Obstacle Collision Prevention Support System

0°'00000000o0oooooo
Curve Overshooting Prevention Support System
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KAWASAKI ASV

000000000 0Kawasaki Heavy Industries, Ltd.

SUZUKI ASV

00000000 Suzuki Motor Corporation

000000000000 O [Major ASV Systems ]

gooooooooboooDo
Adaptive Front-lighting System (for Motorcycle)

ocd0OODOODODODO
Visibility Enhancement Lighting (System)

ocOOOODOOODDO
Tire Pressure Warning System

oc0OOOODDO
High lllumination Head-light

gooooooooooboo
Sidestand Ignition Cutout Switch

ocOQOOOOOO
Traction Control System

ooooooodg
Anti-lock Braking System (ABS)

ocdODOOoOoooOooOO
Fuel Cutoff Switch

0°0000000000000
Forward Obstacle Collision Prevention Support System

0°00000000000000n
Curve Overshooting Prevention Support System

0°0000000O0oooa
Right Turn Collision Prevention Advisory System

[e]

e}
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0O 00000000000 O [Major ASV Systems |

0o0o0oDoDoOooOOoOobooooon
Helmet-mounted Display

goooobobooobooobo
Adaptive Front-lighting System (for Motorcycles)

gooobooooboooo
Motorcycle Detection System

ocQOOIDOOOOODOOODO
High lllumination Head-light (for Motorcycles)

ocQ00ODOOOOODODO
Visibility-improved Helmet

0°'00000000o0ooooo
Forward Obstacle Collision Prevention Support System

0°00000000000000000
Curve Overshooting Prevention Support System

0°'0000000000000000D0DO0D0DO0O00O0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System
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HONDA ASV

O0O0O00doooodonndHonda Motor Corporation
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YAMAHA ASV
O0000000000Yamaha Motor Co., Ltd.

000000000000 O [Major ASV Systems ]

gooooooooooo
Motorcycle Detection System

o 0000000000000 0DOD0OO@ODOOOn)
Discharge Headlight for Motorcycles (High lllumination Head-light)

oO0OO0O0OOOOM@MODBDOOONO)
TUFFUP Tire

ocJ00UOUOO@OOODOOOOO)
Air Pressure Monitor System

gooooooogoo
Airbag System for Motorcycles

oc00O00ODOOODOOOD
Advanced Safety Helmet

0°00000000000O00OO
Forward Obstacle Collision Prevention Support System

0°000000000000oOoooon
Curve Overshooting Prevention Support System

0'000000000000000000000O0OO0
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0000000000000
Right Turn Collision Prevention Advisory System

0°0000000000000O0O0O0n
Crossing Pedestrian Collision Prevention Advisory System

000000000000 O [Major ASV Systems ]

goooooooobooooobo
Adaptive Front Lighting System (for Motorcycles)

gooooooooooag
Motorcycle Detection System

gooooooobogoo
Airbag System for Motorcycles

od00O000O0
High lllumination Head-light

ocOOOOOOOO
Rear View Monitoring System

oc0OOOOOOO
Anti-lock Braking System

0°0000000000D00D0OD0
Forward Obstacle Collision Prevention Support System

0°'00000000000000000
Curve Overshooting Prevention Support System

0°000000000000000O00O00O0DOOOO
Intersection Stopping Support System & Crossing Collision Prevention Advisory System

0000000000000
Right Turn Collision Prevention Advisory System

0000000000000 0oOOooo
Crossing Pedestrian Collision Prevention Advisory System
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000000000 o0o0ooon Secretariat of "Study Group for Promotion of Advanced Safety Vehicle",
Engineering and Safety Department,
goooooooooooooog Road Transport Bureau, Ministry of Land, Infrastructure and Transport
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