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Projectgoal

To develop a combination of cooperative systems and
tools using V2V and V2 communication to help:

drivers sustainably eliminate unnecessary fueI
d consumption;
 fleet managers manage their vehicles more .
economically and promote eco- -driving through teedbaok
& incentives; X
* road operators balance traffro flows in the most energy
,,.._._.eftrolent way. .

Target is to reduce by 20% fuel consumption and therefore
CO, emission
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Waste of fuel consumption

* 22% Inefficient deceleration, lack of anticipation

‘11 % Driving too fast

* 11% Inefficient traffic light control

Y < o

+ 11% Poor management of construction sites, traffic incidents

~+15% Congestion
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Engineering an integrated system

« optimise the vehicle / driver system
— with respect to traffic light control

— with' respect to traffic flows, road situation and nearby
_ vehicles (queuing, pedestrians, weather etc.) "7
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« optimise the traffic control system ..
— adapt to demand of individual vehicles and platoons
— balance area control for mlnlmum energy use
=> Improve Ramp Control

./_/@pti'r"n\i\sé/fhe cooperative driver / vehicle / traffic flow

== Support Merging -
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Waste of fuel consumption

. 22% Inefflmen’edeeeleratlon Iack of ant|C|pat|on
~“=> Support Merging e

,/,,/ => Improve Ramp Control - 7
/ "+ 11% Driving too fast ///// J/
* 11% Inetticient ![@fﬂ_c-light_eentrg1—-—----""“""""" {_f_”:;,;;w
=> Improve Ramp Control

+11% Poor man"éic]fément of construction sites, traffic incidents
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// 15% Congestion
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Integrated system

& eCoMove-platform
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ECO Traffic \
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ECO smart Vehicles: &~
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e _ ECO smart
Infrastructure '
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General figures

« Total budget: 22.5 M€
» ECfunding: — 13.7M€ (DG-INFSO)

/__..._,‘/,___,,_.,Duration: 36 Months
« Starting date: 01/04/2010 /

» Coordinator:  ERTICO TS Europe

f/.,.,1"0"'éoy ntriéSj{f\Aué’[ria,BeIgiUm, France, Italy, Norway,
~_ Sweden, the Netherlands, Spain,
Sweden, United Kingdom
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Sector

Partner name

Vehicle manufacturer

BMW F+T, CRF, DAF TRUCKS, FFA, VTEC

Automotive supplier

AVL, BOSCH, COBRA, CONTINENTAL, MARELLI, METASYSTEM

Digital map supplier

NAVTEQ, TELE ATLAS

Communication system supplier

NEC, Q-FREE

Mobile and fixed network operator

TELECOM ITALIA

Traffic system supplier

MAT TRAFFIC, PEEK, PTV, TECHNOLUTION, VIALIS

University or research institute

CTAG, DLR, IKA, ROBOTIKER, TNO, TUM

System integrator LOGICA
Motorway operator ASFA
Motoring association RACC
Eco-driving trainer GO GREEN
ITS association ERTICO-ITS

16 May 2011
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The Consortium

Consortium:

@ \i@? & BOSCH €9 colbra ©nfinental & 0 RICERCHE

Invented for life

DAFE Mm
py—— GO“EE“N k4
A PACCAR COMPANY DLR MW

AREU'I % MAT.TRAFFIC M@‘/ NAVTE Q NEC t?fesueﬁl‘:n(s (]—ivk/)

traffic mobility logistics.

c t ‘ ~
RAC ecnalia Technolution i =ZSTELECOM o
% cCnall , ———y TOMTOME = 45.

1NN vialis' verwo .
Coordinator:
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Improve Ramp Control
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= Components ey,

» Current versus Cooperative situation
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Current situation
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Cooperative situation

o K “eCoMove
13

}6(May 2011 Frans van Waes, Vialis bv



“Improve Ramp Control” Step by Step

* Trafficstate
+ Define Ramp Meterlng Strategy

Pl
_+ Calculation of Signal Plan 4
,,./ /// /f/
/= Driving advice 7
» Optional: Define Flexible Stop Line Strategy
e &
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acoDriving
Support $:|
ecoMavigation

ecoMerging {l

CAM

ETSIDEN

TPEG

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-
.
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Driver Dialoga
Manager

ecoSpeed & Headwa
Manager

:)_

ecoTruck Parking EI

Support Manager

Driver Info ﬂ

ecoTolling a

Adapter

Driver Dialog E]
Manager O}

Driver Info ﬂ
Support Manager |

ecoSpeed & Headwa
Manager

ecoTruck Parking E

ecoTolling E

ecoRamp Metering

Merging

Infrastructure
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RMC E

Adapter

TLC E

Adapter

| Macra {l
OT Simulator
I
- | Predefined
1 %OI_ Strategies

Test Site |
| or
| Sim-Env. l

Metwork

Actual Signal

I
o

(O Rramp Metaﬂr;?

Controller States
Metwork

I
I
| Actual
I

Traffic States
MNetwork

Actual
Sensor Data
Metwork

Eco

| Controller

Local Traffic
| Light Control




Design Decisions Improve Ramp Control

* All the components of the appllcatlon are at the road-

side. -
. The control of the Traffic Light Controller is done by a /é
d separate component “RMC Adapter” S
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Components “Improve Ramp Control”

— CoordinateTraficController CIS Code &
Central ITS Station ﬂ
Softw E:BP
Flatform GoordinateTrafcControlier RIS Gode h’
; Ramp matering
Sigral plan
$ calculator strategy
PrOCESS0r
|exible stop line
— Advice caleulator sirateqy
YWehicle ITS Station ﬂ Roadside ITS Station ﬂ PrOCESSOr
e Saltw Exss Traffic Data
Platfarm Platfarm Frocessor
Ramp Metering Controller
ecolrverSupport VIS Code I
Drriver info
ppRort manager




Component RMC Adapter

Vehicle ITS Station

Sofow Exa[‘?

Platform

m

Central ITS Station 7
CoordinateTraflicCaontroller CI5 Code
Roadside ITS Staton [
CoordinataTrafficContraller RIS Code
o
E‘-lc::r‘ﬁwr ST ecolap RMC
Service Adapter
Traffic Light ﬂ Ramg Meter
Controlker Contraller

ecoDmverSupport VIS Code




Traffic Micro Simulation”

W /L0
g

16 May 2011

Vissim
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Vissim
Versit+

EnViVer
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Traffic condition: Driving patterns

. Signalised o . . 9 Congested
~ intersections . _&° - City Driving
ﬂ M\ W\ | A A i
: ! B '. //
7
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/ Models: \

Parameters
per vehicle

- LD, HD 15-, HD 15+, Bus
- City, Highway

- Emission component

N /

Calculation of parameter

g

VISSIM V/ T data

{ Filtering of V / T data J
S
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Emissions per
vehicle

Calculate total
of traffic flow

|

Traffic Emissions
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Basic situation

Optimized situation

CO, = 653.10 kg

CO, = 628 kg
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Reduction:

* 10% number of stops

* 10% number of acceleration
* 10% fuel consumption

Based on:
« Experience with traffic light control

« Assumption that cooperative systems contribute the same
amount

“eCoMove



Support Merging

» Current versus Cooperative situation
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Current versus Cooperative situation
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“Support Merging” step by step

o Trafflc state———

Es(matlon of number of lane changes ——
/ + Calculation of ideal headways A

/ - . S
/+ Driving advice P

« Merging advice
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Design Decisions “Support Merging”

» All the components of the appllcatlon are at the

veﬁlcle side. ——
pL There are no interfaces between the different - //
~ sub-systems. //
//// ) // o
N “eCoMove
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System design “Support Merging”
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* Business Layer Diagram to show process flow
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_~ Application Layer Diagram as system design

Vi
" // 7

prg
-
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Business Layer “Support Merging”

Traffic state at the merging
point and upstream of the
merging peint is measu

Murmber of lane
changes Is estimated

Difuing Advice
Speed Acceleration
...... 3
Lane Headway
w
) i

|deal headways
are calculated for
downastream traffic

|deal headways

Wehicles recefve driving
advica after merging

“ehicles upstream of

ang calculated
far upstream fraffic

ldeal headways

are calculated
for traffic

in merging araa

Drrivar

the merging point freceve
a driving adwvice

‘ehicles in merging area
receive a driving advice

=\

Nome-merging vehicles
receive & driving advice fo ensurg
sufficient merging space

Acceptable gap

Merging advice

Vehicles compare z i
actual gap versus Megrg:ag ;;‘;GB
acceptable gap
z=

\. S
T
1
|
|
1
]
|
|
|
1
Suppert marging
ser &1 [ o]
Emission eCoMaova
Contralier




Application Layer “Support Merging”

acabderging

Accaplable gap

Indicates tl'gcl

Driving Advice
Speed Acceleration
Lane Headway
Headway list
) A

Driving advice deal
-------- ideal moments - - cal%ulatad R Headways are
1o merge calculated
_ Y

Merging
calculator

Diriving
Advice
calculator

A

Headway
B O calculator

—O

Retrieve Q]
traffic flow

characterstics

Traffic data
procassor




Technical Layer “Support Merging”

Central ITS Station 7

Coordinate TrafficController CI1S Code

Softw Execo
Platform

Roadside ITS Station [

o CoordinateTrafficController RIS Code
Vehicle ITS Station [ Softw Exec
Platform
Softw Exe:r::’
Platform
ecoDriverSupport VIS Code

Headway
calculator

Merging
calculator

Driving
Advice
calculator

Traffic data
processor




Conclusions

* One year eGoMove has dehvered the specification of
several measures.

Ramp Control and Support Merging are presented as a .
potential measure to contribute to the eCoMove s
objectives. ’

« Support Merging best to implement by Automettve |
paﬂnerfﬁﬂﬁfﬁ- N

. Only a f|eId eperatlenal test is not yet planned
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Thank you for your attention

Frans van Waes
Vialis bv
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(¥ speed-Time profiles from traffic simulation model ] |

ehicle | Type | Class &1 wt profile |
1 _ Ca Light_Diuty
3 Car Light_Duty Speed-time profile for vehicle 19
4 __ Ca Light_Duty Distance: 901m. - Duration: 85s.
B Car Light_Druty
7 Car Light_Duty — Speed
g Car Light_Diuty 20 -
10 Car Light_Duty
11 Car Light_Duty 187
12 Car Light_Duty 16+
13 Car Light_Duty 14 S
14 Car Light_Duty w 12 -
15 Car Light_Diuty 5 10
16 Car Light_Duty 2
18 Car Light_Duty @ 8
19 Car 6
20 Car Light_Duty 4
22 Car Light_Duty 2]
23 HGY HD_Heavwy 0
ed — Fur Light_Duty 164 214 264 314 364 414 464 514 564 614 664 T14 764 B14 864 014 964
25 _ HGY HD_Heawy Seconds
2B Car Light_Druty
<8 —FLa Light_Duty PMT0: 004197 g/km - Total 0.03781 g =]
29 Car Light_Duty MO 01803 gfkm - Total 01624 g
CO2: 1816 gfkm - Tatal 1636 g
A Car Light_Druty
32 Car Light_Druty
k] HGY HD_Heawy ;I LI

Copy | Clogze |
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