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Disclaimer

This presentation refers to advanced
technology and innovation in the Japanese
transportation market, a suite of
technologies that is rapidly advancing. A
best effort was made to present the market
situation as accurately as possible.
However, Nissan Motor Company and Its
representatives can not assume
responsiblility for any errors.
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Japanese Government’s Goal for Traffic Safety

B Under 2,500 traffic fatalities by 2018 B Reduce economic

to become the world safest loss due to traffic
transportatlon network. congestlon.
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SKY Project Overview

SKY PROJECT Start ITS from Kanagawa, Yokohama

D

Field Operation Test with public sectors and partner companies

B Objective
1. To help reduce traffic accidents
2. To ease traffic congestion utilizing ITS.

- vICS
% |R Baacon

B Measures

Collaboration with infrastructure, in addition
to in-vehicle technology.

Use of information on the status of nearby
vehicles and the surrounding traffic
environment.

' Alert with
voice &

B Partners

NISSAN docomo Panasonic Clarion
National Police Agency Japan, Kanagawa Prefectural Police
Universal Traffic Management Society of Japan(UTMS)
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ITS 2010 — Japan National Project

B Objectives

Enabling Infrastructure
Develop low cost Driver Safety Support System road side units.

Safety
Reduce pedestrians / bicycles / small motor bikes accidents using Vehicle to

Pedestrian or bikes communication.

Reduce Right turn / Left turn collisions at the dangerous intersections using V2V
and V2I.

Smooth traffic flow using traffic signal rotation cycle information.

Traffic management
Reduce traffic jams by road / vehicle communications.
(Enhanced ACCs with V21, etc)

Enabling user friendly technology
Develop intuitive HMI solutions for when V2V-V2I information overlaps.

B Locations/ Parthers « Kanagawa / Nissan
» Aich / Toyota

* Tochigi / Honda

» Hiroshima / Mazda

» Osaka / road operators Nissan Strictly Confidential
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SKY Project Summary

Intersection Collision
Avoidance.

9 intersections

2,000 vehicles
Oct 2006 --

Opposite Direction
Driving Prevention

on highway
Dec 2008 --

ECO Management
System
100 vehicles B\
July 2009 -- »;

ISA (Intelligent
Speed Advisory)

62 primary schools
2,000 vehicles
Oct 2006 --

Pedestrian Traffic Safety

using GPS mobile phone
2007:Proof of concept test
2008:FOT by 700 peoples

Dynamic Route Guidance by Probe Car data

Whole area of Yokohama city
Equivalent to 10,000 vehicles

Skid Incident Info.

Service T~
100 vehicles
Winter 2007 --

T

Yokohama City
Kanagawa Prefecture

Yokohama city
Population :3.7M

‘ Collaborative Systems \
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Active Safety Applications

Infrastructure Technologies

IR Beacon

| =i

-Crossing collision prevention

-Stop sign recognition enhancement

Traffic Signal

|

-Signal recognition enhancement
-Rear end collision prevention at

end of red signal queue

DSRC: Dedicated Short Range Communications 11
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Pedestrians Collision Avoidance Applications

GPS mobile phone sends pedestrian position data. /D * \

Server sends the filtered pedestrian data to vehicle

through CARWINGS function ﬁ-‘
-
- |
-

Pedestrian Ahead,

Eﬂ ~ \/Position data Be Careful
~
N
/ > NN Alert data | =

NN

Position data \//,
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Skid Incident Information Service Application

' ]
:AR\UNGS N - Real time skid incident information

Slippery area - Historical slippery area data
data base

Down Link
/

ollect

* time

* position

* ABS
operation flag

| .

Slippery Area Ahead

: \ 7 o’clock in this morning
] —

=i Copyright(C)2007 ZENRIN

CU.,LTU. \£UO
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Dynamic Route Guidance Application

Probe: Information regarding location, speed, etc. acquired
from cars by using wireless communication technology

r 1

1 1 1

1 § : :

: = - :

cnnagen —E— ! -
= ' CARWINGS ﬁ . :
. I IE I I
S ProbeCenteri i
* CARWINGS Center | |
V2 - S !
/ 1 o - ‘__;\ A HHRBEBE ;. E EEEEEEEggNELR
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Eco-Drive AEEIication

B Helps improve driving behavior by eco-driving advice.
(Applied in Japan in January, 2007)

B {57 - nm

1) Drive with Eco-meter

Eco-driving ‘

Actual fuel efficiency

and COZ emission 2) Check the result at CARWINGS

) website
Fuel efficiency ranking .
21,800 == 3) Compare the result with other
e ' drivers in the same type of vehicle

maintain motivation

for cycle turning 2 ECOMAY 00T I ‘

Driving advice

4) Receive advice for improvement
based on the result

(C) Copyright NISSAN MOTOR CO., LTD. 2008 All rights reserved.



Eco-driving Support Example (UK trial)

B Example of driving behavior feed back

N ISSAN NISSAN INTELLIGENT DRIVER PROJECT
| HOome | EDS | cbs | @aA | USER SETTING | LoGcour

Dirlwing Calender

£ May 2003
5 M T W

I Idling Analysis on May 18th, Monday

This page analyses your idiing fuel consumption for the date selected. First, look at the Idling Breakdown
section to see how you are wasting fugl. Then, read Eco-Drive Advice to learn how to improve your driving.
Please change the introduction on the page as described rea-colored modifications,

20 27 2B 29
A 4 88
10 11 12 13

o [l e 2 Breakdown for Idling

24 25 28 27

M1 2 2 4 6 8

During the 605sec you were stopped. you used 0.271 L of fuel.

MU Parformance 0.122 L of this was wasted.
@ Fuel Economy

Fuel Consumption

@ Idling _ T S
© Acceleration toteioing r AR P 0.271L
Wasted Fuel ; : 0122L

@ Air-conditioning ; m i
) 5 10

Eimnge Displey B Wasted by Idling 0.122L [ Wasted by Warming up 0.000 L
Daily ECO Driving | Wasted by Using Lights ~ 0.000L

ECO Driving Hi
whdsp ECO Drive Advice

- @»
o INFINITI,
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Test Results Summar

< Change in Driver Behavior >
Obtained good guantitative results that information support

contributes to changing driver behavior to safer driving.

Service

General Monitor
vehicles cars

Change

Stop sign recognition
enhancement

Rate of overspeeding
vehicles

41%—> 23%

18Point

Si%nal recognition
enhancement

Rate of overspeeding
vehicles

/0% —» 56%

14Point

< Other Changes>

- No influence of drivers’ experience.

- No influence of driver’s over-trust
— Drivers who experienced this system slow down before an

intersection. (Driver’s leaning adaptation)

17
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Dynamic Route Guidance Benefits using real time probe car data

B Traveling time of SKY probe is about 20% shorter than
without information.

SKY test example
in Yokohama city
(jammed road)

Average travel time (min)

without with with
traffic info. VICS info.VICS+probe info.

Effectiveness of travel time reduction
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Dynamic Route Guidance Benefits using real time probe car data

B 1/% of CO2 is expected to be reduced by SKY
probe DRGS.

b
o

FIJCO4EHE (kg)
ol

SKY test example
in Yokohama city
(jammed road)

without with with
traffic info. VICS info.VICS+probe info.

Effectiveness of CO2 reduction
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Effectiveness of Eco-driving Support

® Fuel economy improvement: 18% average.
] EconomiC beneﬁt: 153'. Of fuel can be Saved annua”y. (compact-class car)
M Society benefit: Approx. 1kg CO:2 reduction per day per vehicle.

(JPN Case)

| B After using service [ | Betore using senvice |

- 12
£ 10
: \m‘wn Hm\\n\mw'
1 AL TN ‘ ‘
r 9% |mprnved T |
r 4 |||| _ _""'””l-_-.-.

2 || 2.5L Sedan -' r

o L -
ry —
e
;L] i)
% | 16.3% imp
: o[ pARAEHAT

AT 2L Wagon

Fuel sconomy [km/L]

Fuel aconomy [kmJL]

7.8% improved T

11.5L Compact

THHHHERRAHRR} _

Bl RE Sl W WL

18. 1%pmved |

00 LU AR L

2L Minivan bt .
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ITS-Spot Service N I3 Deployed Apr. 2011

Aikw b

B Highway project using ITS-Spot 5.8GHz DSRC V-I com.

" ITS-Spot OBUS 1,600 Spot RSU have "
And car navigation been constructed

1,600 ITS-SPOT RSUs
have already been
constructed and are
covering all
highways in Japan. }

ITS Spot ETC Unit
Navigation

Leverages the in-vehicle ETC HW

<Dynamic Route Guidance>
Deliver broadband traffic information.
Car-Navigation calculates suitable route

<Hazard Warning>

Dk EEHR

End of queue/Falling objects info, etc. ey =mis

Severe weather conditions

<ETC>
Electric Toll Collection
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Stop Start system Application

\ 4

! Traffic Control Center Beacon

e =

Vehicle receives traffic signal timing information

4 S, > S, : Effective

-

S| S1< S :Opposite effect If traffic light is about to

:E; change to green after the
& vehicle stops, Stop Start
= System does not engage.
[a

>

L

A

idle idle—stob Engine
staring
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Drive Speed Synchronized to traffic Light Patterns Application

B Synchronizes drive speed with traffic signals “Green Wave”
B RSU send vehicles traffic signal rotation schedule.

® Vehicle system
- Guides driver suitable speed before traffic signal
- Controls vehicle speed suitably (ISA) Intelligent Speed Adaptation

o Pt DM

|<__Red signal i i 5 I Dlstance
"eagy, \i :

E l lll:llll....’
Speed I’imit I ; §
v i :

Recommendable speed

time
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Traffic Flow Applications

60% of traffic congestions in intercity expressway is on sags and in tunnels

RSU sends driver lane/speed recommendation on highway sag section.

RSU also send ACC vehicles road /traffic information.

ACC set appropriate speed and distance, or CACC /EACC control their platoon
drive.

ACCs keep stable speed better than manual driving at highway sag point

| Send appropriate
info. to drivers
by V-I

l Sensing detailed traffic flow
mm |

Stay in
Cruising lane

Passing lane becomes congested.
Cruising lane is less congested

CACC/EACC: Cooperative /Enhanced o5

Adaptive Cruise Control using V-V com. isaarT Siewy Calicen)ia
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Current Status of Japanese Initiatives

ITS-SPOT

B With 1600 RSUs in service, highway coverage is good throughout the
country.

B The government has started additional trial using ITS-Spot
communication system such as traffic jam avoidance at sag.

ENissan offers a SPOT compatible dealer option car navigation, but sales
are slow due to high cost of dealer unit+instalation.

DSSS

EThere are about 50,000 DSSS compatible Nissan vehicles in service

M There are only 15 intersections equipped with the IR beacons, compared
to a government target of 2000-3000 dangerous intersection coverage.

DSRC
BOnly a few intersections are equipped because the system is still in the
testing phase.
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Assessment of Japanese Market Situation

B Some ITS cooperative systems have already been adopted in
Japan as the result of the Nissan/Kanagawa SKY project and
the ITS National Project.

M There are many technical and business issues still to be
resolved before current technology is fully deployed to optimize
traffic safety and traffic flow.

B The Japanese government and private sector have started the
next stage cooperative ITS national project in order to solve the
remaining problems.
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How the UK government can encourage innovation

B Make a big picture of future ITS world watching the technical and
government policy in EC, US, and Japan.

B Work with Brussels to expand the scope of the collaboration

B Begin a public - private sectors collaboration project like the
Japanese model.

B Allocate suitable radio frequency for V2V, V2I, and V2P
communication.

B Allocate budget to incentivize cooperative ITS systems by public-
private sectors and to develop the enabling infrastructure.
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Thank you for your attention
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