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List of abbreviations

AES : Advanced Encryption Standard

AL : Acceleration Limiter

ARM : Advanced RISC Machine

CAN : Control Area Network

CPU : Central Processing Unit

CVIS : Cooperative Vehicle-Infrastructure System 

DHCP : Dynamic Host Configuration Protocol

DOTA : Download Over The Air

DSB : Delivery Space Booking

EDS : Eco-Driving Support

EEIC : Energy Efficient Intersection Control

GNU : GNU’s Not Unix – recursive acronym

GPRS : General Packet Radio Service

GSM : Global System for Mobile

HMI : Human-Machine Interface

HTTPS : Hypertext Transfer Protocol Secure

HW : Hardware

I / O : Input Output

KMS : Kerlink M2M Services

KNet : Kerlink Network

LED : Light-Emitting Diode

M2M : Machine-to-Machine

NMEA 0183 : standard electrical and data specification 

OS : Operating System

PPP : Point-to-Point Protocol

RISC : Reduced Instruction Set Comuting

RT : Renault Trucks

SL : Speed Limiter

SOAP : Simple Objet Access Protocol

SSHD : Secure Shell Daemon

STEF TFE : Société de Transports et d’Entrepôts Frigorifiques – Transports Frigorifiques Européens (freight transport operator – became “STEF” in jan. 2012)

SMS : Short Message Service

TCP / IP : Transmission Control Protocol / Internet Protocol

USB : Universal Serial Bus

WIRMA : Wireless Intelligent Remote M2M Appliance
XML : eXented Markup Language

1. Introduction
The Lyon pilot site will test all four functionalities of the FREILOT project. The specifications for these are definite, the implementation is done, and the systems are installed. 

This document aims at describing the technical solutions and materials that have been chosen to support the pilot.Some of the equipments used in Lyon were identified in the Description of Work document, and provided by the FREILOT partners (e.g. the web portal, provided by Thetis), others have been purchased with the "durable equipment" budget from Interface Transport and Ville de Lyon (e.g. the poles provided by Forclum, and the  LED panels by Solari).

2. Delivery Space Booking
System components
The Delivery Space Booking functionality is a three-part relationship between fleet operators, website, and delivery spaces: the fleet operators book delivery spaces in advance at different times of the day, to have a place to park for their drivers when delivering goods during their journey. On each delivery space, a dynamic panel connected to the website indicates the time and the number plates of the incoming trucks.

To book a delivery space, the operators simply connects to a web portal on the internet. The dynamic panels on site are linked to this web portal through a GPRS connexion, and display real time information about the bookings.
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Figure 1 : Booking process for the Delivery Space Booking application

2.1.1. Web portal

The system architecture is based on the parking zone booking engine developed in CVIS.

The booking application, as well as the reservation engine, includes a web portal that offers all the basic functionalities, assuring in that way to be self-sufficient to a certain degree even without any other ad-hoc component. 

The 1st level configuration includes:

· reservation engine and web portal which provide different functionalities for the various actors (service provided by Thetis)

· Internet connection from PCs and/or mobile devices  

· Possibility to be extended with other components, thanks to its open interfaces (based on SOAP web services). 

.
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Figure 2 : Functional architecture of the web portal
Figure 2 shows a high level architecture schema of the application proposed. The application structure is depicted in the representation below. The portal is designed to support these different types of components : infrastructure, but also on-board systems, third-parties HMI’s, and enforcement system.The overall idea is that the basic configuration can be interfaced with external components as a sort of add-ons which add functionalities to the application or permit to automate some process.
	Booking Engine + Portal (back office & users/subscribers)

1st level configuration

	Parking infrastructures
	Vehicles’ on-board system
	Other (third parties) HMIs
	Enforcement systems


Figure 3 : Possible extensions of the DSB application
The Lyon pilot will test the parking infrastructure and the enforcement system, through specific logins dedicated to enforcement agents on the web portal.
The Lyon booking website is reachable at the following address: http://pzo.thetis.it:8080/parkingservice/?locale=fr 
As the web portal was originally designed in English, it was entirely translated into French for the needs of the pilot. Via the web interface the users can book delivery spaces for 15 to 60 minutes by stating the vehicle plate number. If the requested space is already occupied, an automatic message is sent to the user proposing the closest free space at this time.
The basic functionalities are direct booking for one or several 15-minute time slots, through the following screen:
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Figure 4 : Main screen on the web portal, allowing quick reservations
Discussions with operators showed that a recurrent-booking functionality was needed. This feature is proposed in the "scheduler" window, allowing multiple bookings (red boxes show booked time slots, green ones are available (see Figure 5).
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Figure 5 : The "scheduler" window, 
2.1.2. LED panels

Each delivery space is equipped with an LED panel that displays information about the status of the delivery space:
· Available (“Disponible”) when the delivery space is not booked at any time before the end of the day

· Booked at hh:mm (“Réservée à hh:mm”) when the delivery space is available, but booked for a slot of time later in the day

· Booked ‘plate No.’ (“Réservée ‘plaque no’”) when the delivery space is currently booked. In that case, the  plate of the vehicle is mentioned

Every panel is equipped with a slot for a SIM card and an Ethernet plug to support the data communication. In Lyon, the GPRS solution was chosen: a SIM card with data subscription was installed into every panel.
An RJ45 plug allows connexion with a computer for configuration purpose. This allowed changing the settings of the panels before installing them onsite.

Technical characteristics

         Active surface: 32x144 pitch 5mm amber

         Brightness regulation: photo sensors

         Heat conditioning: ventilation (thermostatically controlled)

         Data line: Ethernet 10/100 tx (optionally GPRS)

         Main voltage: 230 Vac – 50 Hz

         Maximum power consumption: 200 W (50% dots lighted)

         Average power consumption: 100 W

         Approx. weight: 32 kg
 

Technical drawings
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Figure 6 : Technical scheme and dimensions of the LED panel
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Figure 7 : Front view of the LED panel
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Figure 8 : Right side view of the LED panel (frame with LED modules rotated for maintenance)
Active surface (LED)

         3 rows

         24 characters per row

         8x5 font (40 mm height)
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 Figure 9 : Active surface of the LED panel
 
Rendering

 
[image: image9.png]



Figure 10 : Rendering of the LED panel
 (1) arms which sustain the front door

(2) locks on the front of the door (to prevent unauthorized access to the interior of the enclosure)

(3) front door
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Figure 11 : Picture of the LED panel
2.1.3. Poles

The LED panels are fixed to specific poles, provided by the company Forclum. The picture below shows the installation scheme of the poles used to support the panels.

[image: image11.emf]
Figure 12 : Installation scheme of LED panel + pole
Roadside installations

2.1.4. Configuration

For the pilot, four delivery spaces were equipped, using three LED panels:
· In Croix Rousse, where one delivery space was tested, a dedicated panel give information for this space only

· In Charité, two panels were used for the three delivery spaces in the pilot.. Both panels show the same information for all spaces (one line per space)

Both these sites were chosen because they are places where :

· Many deliveries occur, since these are shopping streets ;

· They are one-direction one-lane streets, meaning that double-lane stops result in a strong disturbance on traffic. Thus using delivery spaces is crucial for operators.

The poles and panels were installed on the sidewalk, near the delivery spaces.
In addition, specific signs were added:
· On each pole, an informative one describing shortly the experimentation, and asking users to adhere to the messages displayed on the panels
· In Charité, a number for each delivery space to identify clearly its number (since panels are not dedicated specifically to spaces there)
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Figure 13 : this sign informs road users about Freilot Delivery Space Booking functionality
The civil work and electric connections were performed by City of Lyon subcontractors on both sites.
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Figure 14 : Installing the poles and panels
2.1.5. Locations

Croix Rousse
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Figure 15 : Map of the DSB site in Croix Rousse
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Figure 16 : Delivery Space in Croix Rousse
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Figure 17 : The LED panel of Croix Rousse
Charité
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Figure 18 : Map of the DSB sites in Charité
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Figure 19: Delivery spaces and their panels in Charité
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Figure 20 : One of the panels in Charité, with the additive signs : information for users, and delivery space identification
3. Intersection Control

Two different approaches are tested in Lyon for the intersection control functionality: Dynamic priority on Route de Lyon and Green Wave on Avenue Jean Jaurès).

 Dynamic Priority
Through the use of on-board units installed in trucks, and a modem in each roadside unit along the pilot road, trucks and signs could communicate and manage the priority scheme including trucks.

This section describes the components used to support the functionality : WIRMA computing units to support on-board and road site devices, and Adeunis modems.
3.1.1. WIRMA units
3.1.1.1. Overview

WIRMA system allows developing an M2M application using high added value functions to reduce the developing time and to simplify sensor integration in a global information system.
The figure 21 details the internal principles of the WIRMA system. A WIRMA box hosts a customer application based on Kerlink M2M services that provides abstract interface to the machine interface and to the network interface.

[image: image22.emf]
Figure 21 : WIRMA system environment
To simplify application development, Kerlink M2M services propose an easy-to-integrate programming interface to drive machine interface protocol and communication with Host application.
WIRMA proposes an open development framework, to host C-ANSII application compiled with the GNU cross chain provided with Kerlink SDK.

3.1.1.2. On-board solution

WIRMA embedded system runs a standard version Linux kernel, with a re-distributed source code, allowing using all standard Linux development framework and library, including ANSI-C library, Mathematic library, and networking resources, in C or C++ language.

[image: image23.emf]
Figure 22 : WIRMA embedded functions
Operating system and drivers:
· Specific boot procedures

· Standard ARM Linux version

· New specific drivers

· IO (analog / digital input / output conversion)

· Complete file system on data flash

· CAN4linux porting, supporting CAN Bus 2.OA or 2.OB (up to 1 Mbit/s)

· I2C serial bus

· Standard Linux drivers

· Network devices (wireless, Ethernet, PPP)

· Serial (with RS232 / RS485 interface (hardware configuration))

· USB 2.0 host

· Kerlink Linux distribution
· Hardware management (modules power up / down)

· Boot procedures and Root file system definitions

· Networking services

· HTTPD with embedded configuration web server

· SSHD (secured "telnet" session)

· DHCP server

· Kerlink services (KMS) configuration

· Kerlink M2M services :

· Applications message exchange

· Class of data – specifying class of data determines which transfer policy to be used

· Optimized encoding scheme for M2M data

· Compression

· Encryption using basic AES algorithm using a shared key (128, 192 or 256 bits)

· Autonomous real-time monitoring

· Trigger : asynchronous information that activates automaton engine

· IO level (high(1) / low(0)) detection

· Analog threshold detection

· Geographic area zone detection

· Pre-programmed CAN frames trigger

· State : current context of the automaton

· Action : specific procedure to activate

· Rules : a trigger in a specific state activates a specific action

· Network communication and mobility

· Secured connection mechanism with authentication by unique hardware identifier

· Optimize the data transfer flow using a low-cost high layer point to point protocol

· Automatic fall down mechanism with network failure (handover on mobility)

· Optimize bearer selection from configuration (connection policy)

· Temporally transparent storage when bearer is not available

· System management, DOTA

· Provide statistics information (volumes, memory, CPU, storage usages)

· Activate / deactivate / upload system and application traces

· Download / upload files (e.g. Download Over The Air for application / Kernel updating)

· Remote shell command execution

· Positioning
· Remote tracking (GPS positioning)

· Positioning information in XML format (NMEA parsing included)

· Application Alarm generation

· Alarm classes

· Time and position stamps

· Free application text

· GSM 

· Outgoing / incoming audio call (with audio speaker / microphone connection support)

· Outgoing / incoming SMS

· GSM QoS providing

· Data logging mechanism

· Position, IO, CAN frame internal logging up to file system capabilities

· Upload logs

· Alarm generation on log events (full, error)

· Up to 4 Digital input

· Up to 4 digital output

· Transition trigger programming

3.1.1.3. Software

Customer-compiled application runs as an independent process as defined in standard Unix Operating system.
[image: image24.emf]
Figure 23 : Implementation of the software (KMS interface : XML messages + binary over TCP / IP sockets)
This implementation allows

· per process memory protection

· avoiding system shutdown due to application crashes

· control process consumption (memory, CPU)

· simplified application debugging due to clear interface delimitations (KMS)

· possible applications updating and restarting without system reboot

3.1.2. Roadside unit

The existing roadside units managing the road signal cycles are equipped with a modem that receives data from the trucks on board units. 

Each unit is equipped with the FREILOT intersection control modems, model ARF53, as shown in these pictures. The technical specification of the modem can be found in the annex. 
[image: image54.emf][image: image55.emf]
Figure 24 : Two of the road side units equipped with the FREILOT Intersection control modems
Nine intersections were equipped with road side units, as shown in the map below. They are all located on Route de Lyon, in Saint Priest.
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Figure 27 : Route de Lyon, traffic signals and traffic measurement stations map. Green markings indicate traffic measurement stations.
3.1.3. On-board unit

Two trucks used the active Intersection Control system: one garbage truck operated by Grand Lyon, and one standard delivery truck operated by STEF. Each partner truck were equipped with a WIRMA road unit (see picture) that is able to send data to the road side units. The technical specifications are detailed in the annex.

[image: image56.emf]
Figure 26 : First tests of the on-board units in a test car
The onboard installation of the garbage truck was performed on January 27th (see pictures below).
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Figure 28 : Installation of the on-board device on the garbage truck operated by Grand Lyon
Green Wave
No particular equipments are installed on Avenue Jean Jaurès: the green wave feature has been implemented through existing devices. The photo below  shows the three intersections used in the pilot.
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Figure 29 : Avenue Jean-Jaurès, traffic signals and traffic measurement stations map. Green markings indicate traffic measurement stations.
4. Acceleration Limiter, Speed Limiter & Eco Driving Support
On the Lyon pilot site, 21 vehicles were planned to be using the in-vehicle systems. The vehicles came from three different subsites or users: Pomona Dijon, Pomona Lyon and STEF.
Zones definition
Both the Acceleration Limiter (AL) and the Speed Limiter (SL) systems are working in accordance with pre-defined maps of the zones where the systems are active (outside of these zones, the systems are not active). The Eco Driving Support (EDS) system is always active, whatever the position of the truck.

The map below shows where the zones were defined for Lyon test site. These zones will apply for the full duration of the pilot.

[image: image27.png]



Figure 30 : Speed and acceleration limiters zones on Lyon site
Vehicle installations in Lyon

The first subsite is Dijon, a city 150 km north of Lyon, where three Renault Trucks Premiums Distributions from Pomona Passion Froid were selected to be part of FREILOT EDS pilot .  In Dijon, Pomona owns the trucks and the drivers are Pomona employees. The EDS system was installed on the trucks week 08-2011 in a RT workshop in Ruffey les Echirey, near Dijon. 
	L16 :
	L18 :
	L19 :

	Eco Driving Support
	Eco Driving Support
	Eco Driving Support

	829XP21
	9220XH21
	9222XH21

	29SB001927
	29SB000253
	29SB000261

	PREMIUM Distribution
	PREMIUM Distribution
	PREMIUM Distribution

	(Pictures not available)
	(Pictures not available)
	(Pictures not available)


Figure 31 : Caracteristics of the trucks operated in Dijon
In the subsite Lyon  ten trucks from Pomona Passion Froid were selected: five  Renault Trucks Premium Distributions and five Midlums. In Lyon Pomona rents the trucks from the truck rental agency “Le petit Forestier”. 
The Acceleration Limiter and the Speed Limiter were installed on the five  Premium Distributions and the EDS on the 5 Midlums. All ten trucks were installed week 14-20 2011, in a RT workshop in St Lô, near the Renault Trucks’ factory of Blainville, as these trucks were ordered specifically for the pilot. We organized the systems installation just between the exit of the factory and the body building by Le Capitaine.
	L28 :
	L29
	L30
	L31
	L37

	Acceleration Limiter 
Speed Limiter  
	Acceleration Limiter 
Speed Limiter
	Acceleration Limiter 
Speed Limiter
	Acceleration Limiter 
Speed Limiter
	Acceleration Limiter 
Speed Limiter

	
	
	
	
	

	29SB006710
	29SB006711
	29SB006715
	29SB006716
	29SB006795

	PREMIUM Distribution
	PREMIUM Distribution
	PREMIUM Distribution
	PREMIUM Distribution
	PREMIUM Distribution
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	L32  
	L33
	L34
	L35
	L36

	Eco Driving Support
	Eco Driving Support
	Eco Driving Support
	Eco Driving Support
	Eco Driving Support

	
	
	
	
	

	44LB006067
	44LB006087
	44LB006056
	44LB006055
	44LB006044

	MIDLUM
	MIDLUM
	MIDLUM
	MIDLUM
	MIDLUM
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Figure 32 : Caracteristics of the trucks operated in Lyon
For STEF, three Premium Distribution and five Premium Route were equipped. Only the AL was installed on these trucks, as that was the main interest for the transporter.
System verification 
For each type of truck, the calibration of the systems was imperative. The aim is to have the most economic behaviour possible from the truck. About a week per truck type was needed to find the best calibration. 
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Figure 33 : L32 Truck- On-board installation 
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Figure 34 : Calibration Works – Explanation of the system to the driver.  

During these calibrations, it was confirmed that the FREILOT functionalities work well: 

	
	Speed Limiter 
	Acceleration Limiter 
	Eco Driving System

	Detection of our entry or exit in the zone.
	(
	(
	(

	Entry or exit messages are displayed in the Instrument Cluster. 
	(
	(
	(

	The driver’s response is taken in account. 
	(
	(
	(

	Speed is limited to 40 km/h, acceleration is limited too. 
	(
	(
	

	Press the kick down deactivate the limitation functionalities. 
	(
	(
	

	Exit the zone deactivate the limitation functionalities
	(
	(
	

	Tips pop-up messages are displayed
	
	
	(

	At the end, a complete driver’s evaluation is displayed
	
	
	(


Figure 35 : Check list for the validation of complete installation
Planning for the entire installations schedule for Lyon site

Figure 36 shows the implementation planning for Lyon Pilot by month. The red periods correspond to the installation and (de)activation dates, the grey field corresponds to the baseline logging and the orange areas to the operations, with the different systems tested per truck clearly indicated on each field. .
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Figure 36 : On-board applications installation planning.
Annex

Content :

Technical specifications of the modem used in the road side units (EEIC)

Technical specifications of the on-board WIRMA device (EEIC)

[image: image59.emf]On road units were equipped with Adeunis modems, which specifications are given below.
The next 4 pages show the technical specifications and internal architecture of the on-board unit used to support the EEIC function.

[image: image35.emf]
[image: image36.emf]
[image: image37.emf]
[image: image38.emf]
Web portal





Delivery space with LED panels





Fleet operator





Sending information about bookings through GPRS





Booking delivery spaces





1





Delivery space booking app





.





Internet





Mobile 





clients





PC Client





Database





Server





Web





Server





Application 





Server





Other Clients





Translation of the sign content: 





“Delivery Space; How it works


On this space we experiment an innovative functionality of delivery space booking for fleet operators


Thank you for respecting booked time slots by consulting the LED panel





For further information please contact: rejoindre.freilot@freilot.eu)”
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