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The ASV (Advanced Safety Vehicle) Project is a longrange project
which was begun in 1991 and has been pursued over the past 15
years. The primary aim of the project is to dramatically enhance
automobile safety by mobilizing the latest in technology.
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The "autonomous-detection type driving support system” is a type of
system that employs an on-board sensor that defects external hazards
and lefs the vehicle take evasive action, thus enabling the vehicle to
function as a completely selcontained system. The ASV Project has

spurred this development and to date has successfully created a number
of systems, many of which are already in commercial production.

® ASVICHITDEHMFEFE rechnological Developments Pursued in ASV Project

Ist phase 1991~1995

218 1991 ~1995 l

228 1996~2000
2nd phase  1996~2000
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Inter-Vehicle Communication Type Driving Support System
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While the “autonomous-detection type driving support system” can cope
with objects that are in driver's field of view, it cannot detect objects
that are outside or barely within the driver’s field of view.

Accordingly, the project is addressing the development of a “roadside
information-based driving support system” targeting such objects. It is
designed fo provide driver assistance based on information obtained
via roadfovehicle communication devices built info road infrastructure.

However, this driving support system has its own limitation — it will not
function on roads whose infrasfructure is not technically advanced.

To address this shortcoming, the project is underfaking to develop an
“intervehicle communication type driving support system” that allows
participating drivers fo exchange driving support information via infer-
vehicle communications capable of functioning in virtually any situation.
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This project is promoting the development of an on-board system based
on a concept studied by project staff. The undertaking is now at the
stage of verifying the system functions developed by participating
manufacturers.
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O BIFHFHEZR Colisions when making a right turn

We have analyzed road traffic accidents in Japan to define the
categories of traffic scenarios to which the infervehicle communication
type driving support system can be applied.

Major categories were determined according to their potential to cause
death or serious injury. They are: (1) collisions when making a right
turn; (2] collisions at infersection corners; (3] collisions with pedestrians;
and (4) head-on collisions. Others were chosen because they are the
focus of atfention from society. These include (5) rearend collisions; (6)
collisions when making a left turn; and (7) collisions when changing
lanes.

For each of these accident categories, studies were made to identify
scenarios where the IVC-ype driving support system would work most
effectively. Specific “accident models” have thus been established, and
they will serve as targets to guide future efforts.

A survey was conducted of stafistical data on road traffic accidents in
Japan to defermine the number of accidents that fall under the “accident
model” categories. The survey revealed that 2,500 fatal accidents and
25,000 cases of serious injury were applicable. (The figures were
obtained by averaging the number of system-applicable accidents that
had occurred during the pericd from 1995 to 2000.)
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The ASV Project classifies the types of driver assistance as “support

of driver's awareness,” “support of driver's judgment” and “support of
manipulation.” Meanwhile, it classifies the forms of support by the on-
board sysfem into “expanding driver's perceptual functions,” “information
supply,” “arousing driver's attention,” “warning,” “control of accident
evasion support” and “alleviating load on driver.”

The "“intervehicle communication type driving support system” is
positioned as a system for the “support of driver's awareness.” It is
assumed that forms of its support will vary according to the rate of
the system’s uptake. Initially, it is deemed appropriate to begin with
"expanding driver’s perceptual functions.”
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Course of development of IVC-based applications
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Interrelationship between rate of uptake and information supply
opportunities
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Examination of technical aspects of IVC type driving support system
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When studying the concept of the IVC type driving support system, we
take info consideration the potential that inter-vehicle communication will
be advanced for uses other than support for safe driving.

Such applications include the following:

® To transmit, by means of lamps or horns, messages between drivers.

* To fransmit braking confrol and other information used by drivers to
grasp fraffic conditions around their vehicles.

* To transmit data concerning the starting/stopping of buses and other
public vehicles in the vicinity.

® To transmit information conceming approaching emergency vehicles
such as ambulances and fire engines.

® To enhance the functions of other on-board systems by using IVC-
fransmitted information.
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The following provisional items have been established for the purpose
of verifying technical aspects of the driving support sysfem’s functions.
As such, they may change in the course of future frials.

The following points are taken info consideration when we establish

communications for driving support :

(1) Maximum vehicle speed: The upper limit of vehicle speed based
on the distribution of pre-accident vehicle speeds as obtained from
traffic accident statistical data.

(2) Speed of information supply: Time required for the on-board system
to provide the driver with information.

(3) Reaction time: Time the driver requires fo understand the meaning of
the supplied information and take appropriate action.

(4) Degree of deceleration: The degree of deceleration expected of the
driver on the assumption that he/she will respond to support from
the on-board system by braking.
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Communication Area Required for Driving Support

While essential information may vary according to
the scenario and type of vehicle involved, we have
established a communication area to safisfy both
requirements. (See figure at right)

BEFEICEUCE. EocbDELTEITFORIITERELT
W&ET,

O BEAR  ERERERS. CSMAKT

@ s&/J\BEAEH: 100ms

@BETFT—YE 100/\A~

FIFREIVTYELT UFMEBRELTWVETD,
- BB ID. Bl ), ElfiIE. R, ETAE. FUE.
TU—F0F >/ ZFT. AAema&aDd > /47 dE

We have established primary communications specifications as follows:

(1) Communications system: CSMA (Carrier Sense Multiple Access)
system for normal multicast communications

[2) Minimum communication cycle: 100ms

[3) Communication data volume: 100 bytes

We assume primary communications confent to be as follows:

e Vehicle ID, vehicle classification, vehicle position, vehicle speed,
fraveling direction, gear position, braking ON/OFF, direction
indicator ON/OFF, etc.
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The test aims to ascertain, under near-actual conditions, that the
availability of information from nearby vehicles can effectively promote
safe driving for the driver of a vehicle equipped with the IVC-based
driving support system.

The test aims to confirm the following:

(1) Whether current measuring fechnology used to defermine the
position of one’s own vehicle is accurate enough to support the
infended function.

(2) Whether the system can effectively provide the driver with
information without causing misunderstanding or confusion on the
part of the driver in a traffic environment that includes a number of
vehicles not equipped with the on-board system.
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As part of the technological development of the IVC type driving support

system, we have measured radio wave propagation characteristics and

experiments on communication connections. As a result, the following

has been determined:

® Depending on communications frequency, wave propagation fo the
required communications area is possible.

® The scope of wave propagation due fo diffraction is less than initially
anticipated.

® The use of generalpurpose communications units entails problems
such as changes in communication range depending on vehicle
speed, and longer connection fimes. As such, it will be necessary to
use radio units developed exclusively for the system.
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The period and venue for the verification test are as follows:

e July 2005 ~ October 2005

e Tomakomai Subarctic Experiment Test Track, Civil Engineering Research Insfitute of
Hokkaido (an independent administrative institution)
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We will conduct verification tests for scenarios targeted by the IVC type driving support system focusing on the following items:
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Collisions when making a right turn

* \alidity of the preset communication range

e Tracking of other vehicles’ movements

* Methods of information supply that will not
disturb the driver

B A Vehicle A"

Hifj B(fE1E) Vehicle B (stopping)
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A pattern in which Vehicle “A” is about to make a right turn and Vehicle “B"
gives way fo "A," but Vehicle “C" is proceeding straight from behind "B.”

* A scenario where Vehicle "C," obstructed by Vehicle “B,” cannot be seen.
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Collisions at intersection corners EHAD—EHE D%, S LS LTI DEE. EHBHL
* \Validity of the preset communication range Uzﬁigfgb’;%gg;?; —
e Tracking of other vehicles’ movements ;Hﬁwﬂb . SR B
o Methods of information SUpply concermng A pattern in which Vehicle A" stops before entering the intersec-
vehides be ond The driver's f|e|d Of Vision B A Vehicle A" tion and prepares to make a right furn. Here vehicles “B” and "C”
Y are proceeding straight ahead on the intersecting road.
* A scenario where vehicles “B" and “C," obstructed by the
shielding wall, cannot be seen.
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Collisions with pedestrians

* Validity of the preset communication range

® Tracking of pedestrians’ movements

® Methods of information supply concerning
pedesfrians. Information conceming
pedestrian locations often involves a greater
degree of error.
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Head-on collisions

* Validity of the preset communication range
e Tracking of other vehicles’ movements

® Methods of information supply in cases
where it is difficult to distinguish lanes.
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A pattern in which Vehicle “A” is turning fo the right and Vehicle “B" is turning fo the left

at an infersection while a pedesmcm is crossing the sireet.

* A scenario where Vehicle “A," distracted by Vehicle “C" proceeding straight ahead
in the opposite lane, is ﬁkely to lose sight of the pedesfricn in the crosswalk.
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A pattern in which Vehicle “C" is approaching from the

opposite lane when Vehicle "A” is attempting to pass slower

traveling Vehicle “B.”

* A scenario where the field of vision of Vehicle “A” is
obstructed by Vehicle “B."
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Rear-end collisions

e \alidity of the preset communication range

e Tracking of other vehicles’ movements

® Methods of information supply in cases ERRIS ISR DI DB LERMH NSO BHADER THEILY

where it is difficult to distinguish lanes e
i i ! gu 2 A pattern in which Vehicle “A” approaches at high speed a group of vehicles

that are stopped due fo congestion.
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Collisions when making a left turn ZERES Motorcycle
* \Validity of the preset communication range ——— m
e Tracking of other vehicles’ movements
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® Methods of information supply in cases pabchitisdie

where it is difficult to diSﬂﬂgUiSh lanes. A pattern in which Vehicle “A” is about fo make a left turn while a motorcycle
traveling on the left side of Vehicle “A” aftempts fo slip past it.
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Collisions when changing lanes

* \Validity of the preset communication range

e Tracking of other vehicles’ movements

 Methods of information supply in cases ?g%?fg&%ﬁgggg}g%?g%ﬁ%bfﬁtbttzar\ e
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A pattern in which Vehicle “A" is about to change lanes fo pass Vehicle “B”

while Vehicle “C" is approaching at high speed from behind Vehicle "A."

§ﬁ B Vehicle "B”
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where it is difficult to distinguish lanes.
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For the verification tess, a tofal of 17 vehicles (9 passenger cars, 4 large-size vehicles and 4
motorcycles) were employed.
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Honda Motor Co., Ltd. Isuzu Motors Ltd.
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Suzuki Motor Corporation Daihatsu Motor Corporation Toyota Motor Corporation Suzuki Motor Corporation NISSAN DIESEL MOTOR CO., LTD.
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Honda Motor Co., Ltd. Mazda Motor Corporation Mitsubishi Motors Corporation YAMAHA MOTOR CO., LTD. Hino Motors, Ltd.
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Nissan Motor Co., Ltd. Fuji Heavy Industries Ltd. Kawasaki Heavy Industries, Ltd. Mitsubishi Fuso Truck and Bus Corporation
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