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2005 Commenc
Cooperative Safety System
1) Concept of AHS

» AHS strives to further reduce accidents by implementing "direct countermeasures"
against delays in recognition and errors in judgment and operation that account for
roughly 75% of the causes of traffic accidents through collaboration between the
road and vehicles using IT.

(1) The majority of
traffic accidents are
caused by driver
behavior immediately
prior to the accident. Errors itN

Driver behavior immediately

prior to accident (human

error) is the cause of 75%
of all accidents

orop - Source: 2000 Traffic Accident
Statistical Data

Accident
Causes

(2) Countermeasures Classified Traffic Accident Countermeasures with temporal transition

against behavior | [BESEITIIIII  [mmegieoe

immediately prior to an| Countermeasures Taken in Countermeasures Taken COgﬂ:ﬁ“ﬁ?ﬁéﬁi Lﬁléeﬂ Countermeasures Taken
accident are required A ety BEme “Immediaiely after” Accident AT e

Accident

to urther reduce
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made it possible to Technical Reasons Advanced Emergency
realize these Safety Driving Education Installation of Guardrails Medical Service
countermeasures. Areas of Accident Fatalities Reduction

Areas of Accident Reduction
s ... Time-Based Progression and Traffic Accident Countermeasures . 2

i 2 e e e aaaT

B2005: Commencement of Road-Vehicle
Cooperative Safety System

1) Concept of AHS

* According to AHS research conducted thus far, the providing of
information through road-vehicle cooperation has been confirmed to be

effective in suppressing roughly 90% of all accidents caused by delays in
recognition.

(3) The providing of information through road-vehicle cooperation and
countermeasures immediately prior to an accident are about 90% effective
against delays in recognition.

Roadside information

boards (infrastructure only) 50%

On-board unit display 90%
(road-vehicle cooperation)

Effects resulting from countermeasures immediately prior to
an accident (reaction rate by providing information)
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B2005: Commencement of Road-Vehicle
Cooperative Safety System
2) Confirmation of Concept Validity Through Field Tests

* Roughly 85% reduction in accidents through road-vehicle cooperation.

 Vehicle behavior became at least 10% safer through the providing of information to OBU.

» Vehicles equipped with OBU units were effective as a result of having an effect on vehicles
traveling behind them even at a proliferation rate of only 10%.

[Test Summegy]

To downtown Tokyo El

———

Sensors detect traffic congestion, standing
vehicles and slow-traveling vehicles
h |

P Infrared sensor
- _ P
Roughly 300 m
VICS beaco:/ ==
5
75

Roughly 10% of vehicles
are equipped with three-
media VICS-compatible
car navigation systems

-

Installed on April 27

N
\“‘f‘ Simple diagram
- display of
conditions at the 1 ni
oo Sondittons at th Gathering of opinions from
ﬁ 259 test monitors and
Test Period: . . .
March 1 to May 31, monitoring of traffic flow
2005 Car navigation display
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2005 Comm encement of Road-Vehicle - o
C QQOy—lfrll‘J\/H ‘)rlj‘|—‘|‘\/ System SMARTWAY

3) Comparison of Types of Accidents with Prior to Service Introduction
(at the time of field tests conducted in 2003)

» The total number of accidents decreased dramatically due to introduction of the

system.
» The number of secondary accidents decreased to zero.

Secondary
::r:)s”tiz;?;ﬁgeous accidents by a

vehicle ahead

L Total number of |caused by . .
Claslialon accidents speeding, etc. ;‘gg(ljv:rﬂ Inan

(not covered by d bv thi
this service) (cov_ere y his

service)

Before service
introduction 8.5%
- decrease -
. Leadin to
Afterservice | (0.15) | (0.08) == @

Note: Before service introduction: Determined from visual images from October 15 to November 12, 2003 (28 days). (Units: Accidents/day)
After service introduction: Determined from visual images from March 1lto May 31 2005 (92 days) 5
it i 80 el b o A A 20 S B L i TRV SR 5 PO, Chbodlan L S L
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4) Verification of Effects by Monitoring Traffic Flow

« Maximum deceleration and speed when entering a curve decreased by 12% and
14%, respectively, despite only 10% of the vehicles being equipped with OBU.
 This also had a positive effect on vehicles traveling behind these vehicles.

Comparison of Incidences of Sudden Deceleration and Entering Curves
at High Speeds During Dangerous Situations

When traffic congestion, standing vehicles or slow-
traveling vehicles are present in front of a curve
NN No. of effective Sudden Vehicles entering
ClEEEEa samples of vehicles |deceleration curve at high
entering curve at 30 |behavior (0.5 G or|speeds (60 km/h
km/h or faster more) or faster)
. 369 (No. of & &
(1) Before service vehicles/2adays) 18.1% 4.9%
- 471 (No. of o o
(2) After service vehidles/28days) 15.9% 4.2%
Effect 12% decrease 14% decrease

i) Targeted at vehicles that entered a curve at 30 km/h or faster when a forward obstacle was present
" . 6
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120057 Commencement of Road-Venhicle
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers
« More than 50% of the drivers responded that the service was useful or

somewhat useful.

Q:Was the providing of information useful for enabling you to drive safely?

Reasons (multiple responses)

| was mentally prepared in advance

Useful
26.2%

102 person

66 person

omewhat
useful
27.3%

| was able to slow down in advance

N=145
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BF2005: Commencement of Road-Vehicle .
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers

» The effects were particularly prominent among elderly drivers. More than
80% of drivers age 60 or older responded that the service was useful.

Q:Was the providing of information useful for enabling you to drive safely? |

Evaluation by Age

0% 20% 40% 60% 80% 100%

Twenties
(N=29)
Thirties
(N=79)
Forties
(N=69)
Fifties
(N=45)
Sixties and
older (N=40) 10.0% 10.0%

| [Huseful  MUndecided [INot useful |

it R Sy

BF=2005: Commencement of Road-Vehicle
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers

« Future studies will be conducted regarding the significance of the opinion
that the service is not necessary when traffic becomes congested prior to
curves and vehicle speeds decrease.

Q:Was the providing of information useful for enabling you to drive safely? |

Reasons (multiple responses)

Not necessary since traffic became
congested prior to the curve and | was
already traveling at a low speed

-—
———
-—
-

Useful

42 person 26.2%

Other (many of these indicated that
traffic was already congested)

Somewhat
useful
27.3%

10 person

N=57
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BF2005: Commencement of Road-Vehicle
Cooperative Safety System
6) Overall Evaluation at Test Completion by Drivers

« More than 90% of the drivers hoped that the service at Sangubashi would
be continued.

Q:Do you think that the is Q:Would you like to have the
effective? service at Sangubashi
continued?
Not very Ineffective
Effective 0 No, somewhat 0, definitely
1% . 5%
4% Undecide 0%
Undecide 5%

8%
Yes, somewh
Somewhat 29% efinitely
effective 2%
28%

N=135

BF=2005: Commencement of Road-Vehicle
Cooperative Safety System
6) Overall Evaluation at Test Completion by Drivers

* 90% of the drivers responded that the service would be effective at other
locations as well.

Q:Do you think that the service Q:What is your impression of voice-based
would be useful at other information services for the future?
locations?

Units: No. of drivers
Not very useful . 0 10 20 30 40 50 60 70
: ot usefu I T T T T
Und;e;lded 1% Very effective | 56
0
Somewhat 20 \
Somewhat effective i
|

Useful Undecided :l 7 1

13% Not very | ‘

effective | i

|

Ineffective ]2 1

N=135 Other |14

N=85
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7) Direction of Future Efforts

1. Towards Full-Scale Service in 2007
(1) Development of ITS OBU equipped with functions in support
of safe driving through joint research between the private and
public sectors.

(2) Reflection of AHS requirements for that purpose.

2. Resolution of Problems by Continuation of Field Tests

(1) Field tests will be continued.

(2) Studies for reducing costs through more efficient utilization of
equipment including the use of existing monitoring cameras.

(3) Long-term evaluations, including implementation, will be
conducted, manuals and other reference materials required
by road administrators will be drafted.

And integration with existing traffic control systems will be
studied.

1.2005: Commencement of Road-
Vehicle Cooperative Safety
System
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2. AHS Second Stage

1) Goal of Reducing Accidents Through Road-Vehicle Cooperation

» There are limitations on ways to ensure safety involving vehicles alone.
Road-vehicle cooperation could expand the range of safety
countermeasures.

* Calculations have demonstrated that road-vehicle cooperation can be
responsible for approximately an additional 20% decrease in fatal

accidents.
2000 20XX
Collision
Safety
safety
§ countermeasures
0 Preventive | by independent
g safety vehicle
<
[}
e .
5 Cooperative
< system
[
5 * Countermgasures unable to be achieved
‘Towards zero accident@ by the vehicle alone
— : a — 5L0Y01R MOIOL COM sl
?’ = = =

2. AHS Second Stage

2) Role of Road-Vehicle Cooperation

Detection by
Role of AHS infrastructure
Difficult to Road sensor
| _|recognize by Using
the vehicle e — . Infrastructure
highways: curves, etc. Detected by the % -
Arterials: near intersections vehicle alone £ Using Maps
g and Navi.
Accidents : :’ - 3
occurring over vacebe , 3
—a wide range g
(utilization of 3 — =
maps, etc_) - No. of locations where accidents occur

Targets of AHS

Arterials: intersections, etc. Based on Accident Rates

g 'E/é/;ware Etop iigﬂ =
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2. AHS Second Stage

3)Drivina Supnort Services Taroeted for Realization

y K - ‘ Stationary Vehicle 300m
Ahead Drive carefully.

Highway safety corp. with ASV

(Ex: Support for prevention of collisions with forward
obstacles) Navigation for elderly drivers
1.Vehicle Information (Ex: Intersection safety information services)

. Transmission Vhicle
' ley Road Surface cruising lane
v {—]
{

detects icy road face |
—
> /_‘7
¥
A 8
3 A ﬁ,\«f ol _

Caution! Icy ahead. Q

The passing lane
is getting crowded.
[ The cruising lane is open

‘Il stay in the| B9

v

Caution! Vehicle ahead
b 1 reports icy curve 2km aheac

Congestion mitigation
(Ex: Leading to the proper use of lanes at sag sections

Rkl B oA

—_—
2. AHS Second Stage
4) Role of Road-Vehicle Cooperation and Procedure for Introduction
Introduction Procedure

First. .. Then . ..
( ) ( )
Non-intersections* » Intersections
. .
* Non-intersections: Straight sections, curves, etc.
Static information » Dynamic information
( : h ( Vehicle-Road- )
R°ad"’ert'.'c'e m)| Vehicle/ Vehicle-
cogjpeielen _ vehicle cooperation )
AHS-i » AHS-c, a
( Application to road administration and ]
L Traffic information management
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5) Roadmap of Road-Vehicle Cooperation

Road-vehicle
Vehicle-side | Driver-Oriented Services I cooperation

Advanced Non-Intersection Services No-Intersection
: Services (operational T limited areas)
. Intersection Services i
Inter-vehicle Allomatic

communication Traffic flow smoothing “O
. - AHS -a
TS Operational suppol
Warning support
OBU l -Heavy vehicle control
(5.8GHz | = -The analysis of traffic
Fiscal = " accident causal,
platform) f{{| ________ -- =07~~~ Caution congestion factor
ﬁ 007 support -Road surface

management support

-Structure management

Vehicle control

Deployment of information technologies of vehicles

For Road Management-Oriented Services

5 Information

2 provision -Accident detection and
7ol © «

S O|| W -Traffic congestion
gs 1 monitoring

= 1

© =

O = :

Preparation of maps, databases, etc. [ Road information infrastructure ]

[
[ Road sensors, road surfaces sensors Infra-
- |—[ —
| | | DSRC probes (Data) Collection infrastructure structure
ETC (
[ VICS beacons | C SSEBEERE [ (information) Provision Structure | | Side
S

Deployment of information technologies on roads
w18y
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