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1. Introduction

1.1. Purpose of this document

Within the main goal to convert the car as a sysabhe to acquire information about car-driver
behaviour by means of a non-intrusive sensor nétwod a multimodal interface designed to not
disturb driving activity, according to the genemwmichitecture and the multimodal interface
framework, this task will aim at defining and dey@hg a very simple multimodal interface,

evaluating the best modalities, and taking intaaaot car environment constraints.

So, this document is collecting every design tasksed to it.

1.2. Document Overview

This document is divided by ten sections, somdneirt collecting information due to the parallel

work carried out with WP2 and WP3 (sections 2 apds8me others reporting the general

architecture, both hardware and software, (seet)an order to be the guide for the next sections
5 and 6.

So, according to general architecture shown wilgation 4, section 5 is reporting each of the
hardware modules identified, and in the same wai®e6 for software modules.

Finally, some general sections are reported toctiose 7 for final conclusions, section 8 for
references, section 9 to collect the list of acrosyand at the end an annexes section in order to
group any other information like technical datasbe®d so on.

1.3. Editors
Partner Sections
ROBOTIKER |1.1,1.2,1.3,14,2,3.1,3.2,4,5x,6,8,9, 10
CNRS 1.3,1.4,3.1,3.2,4,5x,6.x,8,9, 10
KATRON 1.3,1.4,3.1,3.2,4,5x,6.x,8,9, 10
FICOTRIAD 13,14, 3.1,3.2,4,5x,6.x,8,9, 10
CREATIVIT (1.3,14,3.1,3.2,4,5X,6x,8, 91
GEOMOBILE |1.3,1.4,3.1,3.2,4,5.x,6.x,8,9, 10

Table 1.Editors

1.4. Change History

Date Author Update description Doc. Version
11-05-2009 ROBOTIKER | Table of Content definition (first draft) 1.0
15-05-2009 ROBOTIKER | Table of Content definition (V1.2) 1.2
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31-07-2009 CNRS CNRS - Contributions to V1.2 1.3
29-09-2009 ROBOTIKER | Hardware architecture first draft 2.2
07-10-2009 FICOTRIAD | FICOTRIAD - Contributions to V2.2 2.2
04-12-2009 ROBOTIKER | Hardware architecture 3.0
22-12-2009 KATRON KATRON - Contributions to V3.0 3.0
27-01-2010 CNRS CNRS - Contributions to V3.0 3.0
18-02-2010 ROBOTIKER | Hardware + software architecture 4.1
22-03-2010 CNRS Drowsiness system 4.2
23-03-2010 CITIC CITIC (Call center) & HW-SW archit. update 34.
16-04-2010 ROBOTIKER | Robotiker contributions (HW) 4.4
10-05-2010 ROBOTIKER | Robotiker contributions (SW) 4.5
03-06-2010 GEOMOBILE | Geomobile (HW & SW) 4.6
15-06-2010 ROBOTIKER | Second year review (V4.7) 4.7
18-06-2010 ROBOTIKER | Second year review (V4.8) 4.8
30-06-2010 ROBOTIKER | Last modifications 4.9
08-07-2010 ROBOTIKER | Final reviewed version 5.0
16-08-2010 KATRON Minimal corrections 5.1

Table 2.Change history
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2. Selected scenarios in “Drive” super-scenario

2.1. Overview

From the scenarios suggested by the MIDAS consortthe main domains to be treated in the
project are presented. Thus, the scenario selestepnbe achieved and this will offer the staring
point to define the specific requirements for escbnario.

The different categories to be exposed are gathetedhe following diagram:

Daily Life Assistance

Communication Social Link Health Prevention

Context agap_ted Agenda based on |[ff [Medication || Cogniti hysical
communication social network follow up || Stimulation [|Stimulation

Activity Monitoring

Home
Environment

Continuous Health Security and

Activity Monitoring assistance
Activity level Heath activity Fall detection Carers assistance
determination monito| and health supervisor
Drive and Home f f
interaction v v

Motivation assistance
. . Remote interaction
Dnve@Home tralnlng

Driving assistance

Physical disability

Drive
Environment

Figure 1 All scenarios overview

2.2. Drive Super Scenario Description

Driving super-scenario will consider two main typdsusers, people with a disability and the
elderly. Some scenarios will be focused on the &ire (disabilities) and some of them on the
second one (elderly), both of them trying to siriypdiriving activity and car environment in
order to maintain their autonomy.

Driving scenario will be simulated using car sintafga, and the mentioned scenarios
conditions are described on a more detailed wakerfollowings sub-sections. It means that
the following two environments will be developedngsthe car simulator:
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- Generation of urban driving environment with all it characteristics (sounds,
moving cars, weather and road conditions).

- Generation of highway driving environment with afl its characteristics (sounds,
moving cars, weather and road conditions).

Besides, some home scenarios will be integrateetheg in order to re-use some services at
home but from the car. It means that car will beeatension of home for some special
features.

2.2.1 Motivation assistance: Drive@Home training

Marta is 40 years old. Two years before, was diagdoof ALE (Amiotrofic Lateral
Esclerosys). This illness generates a progresemgel of extremities strength. However, she
needs her automobile to carry out all daily tagkording to this needs, she have a similar
driving command device installed at home, whichowai her to carry out psicomotor
exercises to improve deficiencies of her extremig@ad to consequently, store her current
driving profile.

Drive@Home training

Home <> Car link "“ Home and Car
A Common Database
Home Car __Central Platform

simulator

L

Middleware Platform

Social network
management

ELDERLY OR
PHYSICALY
DISABLED

User profile,
statistic monitoring and
recommendation SW.

Figure 2 Drive@Home training

Through home-car communication, the guidance systamtroller installed in car is updated
according to current physical capacities registeaethome. This would allow her to have
available her driving profile inside vehicle envirment and also to possess a car control
device adapted to her disabilities. When Marta thasided to drive her vehicle, steering
system characteristics have been updated, andnsigite of her disabilities, is able to carry
out guidance function and can go shopping with todamality.
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2.2.2 Motivation assistance: Remote interaction with homeervices

Returning to home, vehicle come inside residentiatwork range and transmits all

information concerning to drive activity during day centralized computer placed at home.
Marta has parked her vehicle, and when is accesinfgppme she goes to main computer
display monitor. There, she is able to visualizet@day driving statistics and consequently
see what aspects of her driving have been improkadks to psychomotor exercises and
which not.

Remote interaction from drive environment

Home <> Car link Y Coionznoen?:t;)aars .
.Ga'
B Central Platform

Remote Server
offering distant Middleware Platform

functionality
Social network
management

Figure 3 Remote interaction from drive environment
2.2.3 Driving assistance: Physical disability

Taking the following schema into account, “Driviagsistance” will consider two main use
cases, “physical disability” and “sanitary assis&n

Internet

Interaction  physically disabled ’

Aalg

A o I o] \

\"::.!I‘*.,K UGBé,.'ﬁ:;: 00— 0 ;
N7 Mobile Subsystem

Local
Database

Figure 4 Driving assistance

So the named “physical disability” use case detsonpis explained in the following
paragraphs.
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Three years ago, John had a car accident that c¢dniiseserious damages in his right leg.
John is a veterinarian and he needs the car fodailg short journeys he does visiting the
local farms.

Today John has to go to visit a farm so he takesadapted car. As he cannot use the pedals,
John's automobile is governed through a steeriggtigk instead of the habitual steering
wheel. To facilitate the driving he carries out thecution of certain functionalities through
voice commands. John can find the list of voice w@nds in the screen/head-up display
when he is driving so he needs not to memorizehamyt

In the way to the farm, it starts raining so Joktivates the voice recognition system and
reads the text in the screen/head-up display athtdhthe function “windscreen wiper”.

This enriched scenario has been obtained from akbeasic scenarios provided by partners
involved mainly in WP5 in order to focus on somsattilities and apply technologies to
simplify car guiding.

2.2.4 Driving assistance: Sanitary assistance

John and Carmen is a couple of pensioners thatcliwefortably in a suburb of a big city.
John has health problems related with his heait iBhthe reason why they have at home an
assistance system able to connect with the sars&rmces (see home scenarios). In the case
that he has any problem he can have a quick assesservice at home.

Today the sun is shinning and it seems that isggtwrbe a great day so the couple decides to
take the car and visit new places. The car is gortant element for them because it gives
them autonomy and it raises their self-esteem.

The highway traffic is dense and there are many eehnich are switching their lanes
aggressively. After twenty minutes of journey i tbar, John feels that he has a strong pain
in the chest. He checks the system that contr@9thse and realises that his heart rhythm
goes increasing. He stops the car in a serviceaargavith the help of the touch screen (GUI)
he activates his ECG (Electrocardiogram) acquisisgstem. The sensor network registers
his heart activity and in a short time the systeralyses the results and gives him a report by
some messages. In this case the system tells fatrhih condition is worrying and that he
needs medical assistance.

On the other hand, the car system allows them to@ct to the house assistance system and
control it. Through this system they can make Udhe assistance services provided by their
home system (home super-scenario). This way Cacoemrmunicates their situation to the
assistance services and sends their geographistiopoby GPS because they do not know
exactly where they are. The assistance servicesoogemize the right help on the right
location knowing the position of the car. Besiddwir sons’ and friends’ home scenario
system receives notification of John’s problems.
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3. User Interface Specifications

Functional specifications

From the functional point of view driving scenanull take into account that systems
developed will be physically versatile in functitihaand also emotionally human friendly,
mainly HMI and multimodal solution adopted. Thisans that besides facilitating the driving
activity, it has to be performed without causingdnvenience (pain, noise, movement
restriction, panic, etc). So, the devices or tlohnelogies proposed will not be intrusive and
cables and devices have to be hidden or in a desaray.

Id Function Description Scenarios
*) (Only FU & FM) in\éfl;/ed
CAR_FUO1 | Provide remote control of the home corggaitem. MA-DH
MA-RI
CAR_FUO2 | Let to car occupants to manage some &xvof the car MA-DH
control system through haptic, visual and voicenciess. MA-RI
DA-PD
DA-SA
CAR_FUO3 | Let to car driver drives through the haptevice (joystick). DA-PD
CAR_FUO04 | Show ECG and environment sensors infoonati DA-SA
CAR_FUO5 | HSD must provide haptic feedback to usdrsn steering. DA-PD
CAR_FUO6 | HSD must provide haptic feedback to usewkhen| DA-PD
accelerating.
CAR_FUOQ7 | HSD must be handled either by disabledymnot disabled DA-PD
people.
CAR_FUO08 | HSD system must be quick and efficient,gieing importantf DA-PD
delays in response under user’s handling.
CAR_FUQ09 | Removed due to it was duplicated. DA-PD
CAR_FU10 | HSD’s brake function must be activatechgs single hand DA-PD
CAR_FU11 | HSD’s acceleration function must be at¢@dausing a single DA-PD
hand.
CAR_FU12 | HSD must be controlled by users with défe levels off DA-PD
disabilities in arms and hands.
CAR_FU13 | HSD must be controlled by left-handed aght-handled. DA-PD
CAR_FU14 | HSD’s geometry must report instantly tergsvhat the grip is DA-PD
and how the function to perform works.
CAR_FU15 | HSD’s brake function must be placed ateaywear hand DA-PD

reach.
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CAR_FU16 | HSD’s acceleration function must be cdrrieut as in a DA-PD
motorbike’s grip.
CAR_FU17 | HSD’s steering function must be perforrbgchandling maint  DA-PD
level rightward and leftward to move vehicle to tight and
to the left, respectively.
CAR_FU18 | HSD’s acceleration feeling must be enalilgdin electronic DA-PD
engine placed near the grip, which must simulaféereint
levels of force feedback to user’s touch sense.
CAR_FU19 | HSD’s steering feeling must be enabled doy electroniq DA-PD
engine placed near the base of the grip, which siustlate
different levels of force feedback to user’s tosehnse.
CAR_FU20 | HSD system must be handled correctly byammnrest which DA-PD
will support user’s elbow weight.
CAR_FU21 | HSD’s software must be auto-configuralbeatlapt user's DA-PD
disabilities.
CAR_FU22 | HSD’s software must be auto-configuralbeatlapt user's DA-PD
disabilities.
CAR_FU23 | HSD must be controlled by users with défe levels off DA-PD
disabilities in arms and hands.
CAR_FU24 | Web application: Provide a map with posifi distance t0 DA-SA
home and address of the car
CAR_FMO1 Test experimental car control (joystic&joe recognition, | MA-DH
etc.), sensor (ECG, eye blink detector, etc.), and MA-RI
communication systems in a safe environment (sitogla | DA-PD
DA-SA
CAR_FMO02 | Control the driving of the simulator alsdh an haptic device MA-DH
connected to the Car-PC (in addition to the stahdantrols | DA-PD
like the steering wheel, pedals, etc.).
CAR_FMO03 | Control the operation of the simulatoioalsrough commands DA-PD
received from the voice recognition system of tlae-EC (in
addition to the standard controls).
CAR_FMO04 Provide to the Car-PC the (simulated) GR&mation DA-SA
corresponding to the location of the vehicle inghaulation
environment.
CAR_FMO05 Run exercise scenarios for driving thewdator using the | MA-DH
haptic device and send the driving profile to tbatcalized
home computer (over the Wi-Fi connection of the-EB@&rof
the simulator).
CAR_FMO06 | Receive from the centralized home compfateer the Wi-Fi | MA-DH
connection of the Car-PC of the simulator) inforiorat
regarding the driving activity done with the actaal and
display the driving statistics.
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(*) CAR_FX99 = Functional specifications in “Drivesuper-scenario. Put X="U", “S”
and/or “C” if it is related to User Interface (Ugensors (S), Communications (C), or
siMulator (M).

(**) MA-DH = Motivation Assistance-Drive@Home traimg,

MA-RI = Motivation Assistance-Remote interactiorthvhome services,
DA-PD = Driving Assistance-Physical disability,

DA-SA = Driving Assistance-Sanitary assistance,

Table 3.Functional specifications

3.2. Technical specifications

From the technical point of view driving scenariol ¢¥ake into account the following general
technologies:

- Multimodal GUI system (screen / head-up display).

- Sensor network for heart diagnostic.

- Out car communication system (between home andoeararios).

- Driving simulation platform.

- Existing information from the car system (CAN netiwaand so on).
- Ergonomic joystick / haptic device.

- Voice-Command recognition system.

- Out door localisation system (GPS).

The following table collects all the necessary tedbgies focused on the multimodal user
interface to carry out every functionalities delsed in the previous section.

Id Technology to be used Scenarios
@) (Only TU & TM) involved (**)
CAR_TUO1 | Touch screen technology for User Interfateorder to MA-DH
have graphical and haptic inputs modes. MA-RI
DA-PD
DA-SA
CAR_TUO2 | Simulator in order to simulate use casesaér scenario. MA-DH
MA-RI
DA-PD
DA-SA
CAR_TUO3 | Control system based on a Car-PC systeth anux, MA-DH
Java and OSGI middleware. MA-RI
DA-PD
DA-SA
CAR_TUO04 | PCI dSpace card installed in a PC and ecten to Haptid DA-PD
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Device
CAR_TUO5 | Desktop PC with a monitor display to sgt Haptic DA-PD
Device.
CAR_TUO6 | AC/DC Power Supply for Haptic Device. DAP
CAR_TUOQ7 | dSpace external signal box for Haptic Devi DA-PD
CAR_TUO8 | GPS (position). DA-PD
CAR_TUQ9 | GSM (phone calls). DA-PD
CAR_TU10 | 1 USB connector. DA-PD
CAR_TMO1 | Generic, fixed-base (no motion platformay cabin mock: MA-DH
up to be built by KaTron. MA-RI
DA-PD
DA-SA
CAR_TMO02 | Three 26-inch LCD monitors arranged side dide to MA-DH
display the field of view of the driver of the sitator MA-RI
through the front and side windows, including thems in
. DA-PD
the rear mirrors.
DA-SA
CAR_TMO03 | Surround sound system to simulate the deuof the MA-DH
vehicle and the environment. MA-RI
DA-PD
DA-SA
CAR_TMO04 | Simulator-PC to control all real-time asise of the MA-DH
simulator (such as the generation of the images|and pA-R]
sounds, acting upon the inputs received from th&rob DA-PD
devices in the cabin of the simulator, and driviing
diplays on the dashboard of the simulator), prephes DA-SA
simulation scenarios (weather and traffic condgi@tc.),
and view the simulation results.
CAR_TMO5 | Simulator-PC shall be connected to the-Barthrough MA-DH
Ethernet. MA-RI
DA-PD
DA-SA

(*) CAR_TX99 = Technical specifications in “Drivesuper-scenario. Put X="U", “S” and/or
“C” if it is related to User Interface (U), Sens¢®, Communications (C), or siMulator (M).

(**) MA-DH = Motivation Assistance-Drive@Home traimyg,

MA-RI = Motivation Assistance-Remote interactiortivhome services,
DA-PD = Driving Assistance-Physical disability,

DA-SA = Driving Assistance-Sanitary assistance,

Table 4.Technical specifications

ID: MIDAS_WP5_D5.1_V50.doc
Revision: 5.0

Security : Private:
Date: 8/12/2011:

Page:15




MiDAS N ITEAZ

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT

Contract ITEA 2 - 07008

4. General architecture

4.1. Hardware

The general hardware architecture will be accortinifpe following figure:

Sensor network CALL CENTER /CITIC

? .- % Touch screen ~ Microphone
ECG Environment l’

Ethernet (xml)

HOME

l. wiri - ((C

Router

Ethernet 4

Geomobile
Platform

" >
"~ USB? R

b GPRS/SMS
ay, GPRS

- 2
' &

= ot

Joystick

: Drowsy i
Simulator Control System Geomobhile
Control System Control System Control System

Ethernet

Figure 5 Hardware General Architecture

According to the above architecture, mainly eighi-systems have been identified:

- Multimodal HMI: It includes Car-PC and one touchesmn, microphone and speakers.
- Sensor network: network of sensors for environnaect driver ECG evaluation.

- Simulator Control System: Katron simulator system.

- Joystick Control System: Ficotriad control systemdpecific joystick.

- Drowsy Control System: CNRS “drowsy” control systeandrowsiness evaluation.

- Geomobile Control System: Geo-localization system.

- Call center: CITIC call center.

- Home Control System: Subsystem based on a PCabtnnhect with Car-PC.
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Regarding the called “Home Control System” thedwaihg figure shows more detail about
the hardware to consider:

Router CAR

‘_i/ ))) W | L

Ethemet

Ethemat

Joystick
Control System

Figure 6 “Home Control System” Hardware Architectur e

So, based on this hardware overview of sub-systerhe integrated within the called “Drive”
super-scenario, each of these sub-systems areireghlan section 5 (User Interface:
Hardware) from the user interface point of view. fave more details from the “Sensors” or
“Communications” point of view see the correspogdiieliverables D5.2 and D5.3.
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4.2. Software

The following figure shows every software moduleritfied during design task and they are
described in more detail on section 6 focussingibtt and multimodality:

evNameEvent

USER ACTIONS —_—*

CAR GATEWAY

0OSGI Framework Multimodal HMI
(ROB)

Figure 7 Software General Architecture

CAR Gateway Software Environment

The called “CAR GATEWAY” shown in the previous figuwill be based on the following
software environment:

- Operative system Ubuntu 8.04.2 Hardy Heron Release i386 (Kern&.6>22.19).
- Middleware: Osgi Eclipse 3.6.0
- DBMS: MySql 5.1.33
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5. User Interface: Hardware

The following sub-sections detail every hardwaredole considered in the previously
defined overview hardware architecture from theefusterface” point of view (if nothing to
report put “No applicable”).

5.1. Multimodal HMI

5.1.1 Description

The called “Multimodal HMI” subsystem is formed byCar-PC able to connect by one USB
and one VGA connections a touch screen. Besidesirtare connectors for one microphone
and speakers should be considered too.

5.1.1.1. Functional description

The following table describes the main functionadit related to each hardware element
considered within this sub-system:

Hardware Function
element
Car-PC Receive every events coming from “tactiéeig “voice” channels.
Send information through the *“visual” and “audioVo{ce or sounds
channels.

Touch-screen| Detect every selection on the screiag tactile channel.
Show Graphical User Interface panels using theavisiannel.
Microphone Receive voice commands coming from Hredciver.
Speakers Generate alarms or suggestions by auaimeh

Table 5.Functions in subsystem 1

5.1.1.2. Technical description

Car-PC:

The Car-PC equipment will be based on VIA EPIA CMMTX mainboard. The VIA EPIA
CN Mini-ITX mainboard is available with either tie3GHz or 1.0GHz VIA C7® processor
and boasts the ultra efficient VIA V4 bus interfaazed VIA CN700 digital media chipset to
inspire a new generation of powerful and flexibigitdl media appliances.
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Figure 8 VIA EPIA CN Mini-ITX mainboard

Offering a rich digital media platform, the VIA ERICN Mini-ITX mainboard integrates the

VIA UniChrome™ Pro IGP graphics processor with MRE®Gardware acceleration and the
Chromotion™ CE engine to ensure smooth, crystaarckigital media streaming and

playback. The platform also supports DuoView+ ara$ 18-Video and RCA outputs to
facilitate the design of dual display devices, &l as rich multi-channel audio for surround
sound.

Setting new standards for flexibility and featumenpleteness, the VIA EPIA CN Mini-ITX
mainboard supports up to 1GB of 400/533MHz DDR2 mmnative SATA Il 0 and 1, and
10/100 Mbps broadband Ethernet. The platform aistudes a PCI port, serial, parallel and
USB ports for unparalleled connectivity options.

The VIA EPIA CN Mini-ITX mainboard is compatible thi Microsoft® Windows®
2000/XP, XPe and CE, as well as Linux, and offegetbpers a rich suite of security and
media applications to accelerate time to marketlyFoompatible with all Mini-ITX,
FlexATX and MicroATX chassis and associated acagssdincluding the new 120W DC-DC
converter for VIA EPIA Mini-ITX mainboards, the VIAEPIA CN Mini-ITX gives
developers and system integrators the essentidé toocreate innovative digital media
appliances.

Key Features:

- Integrated VIA UniChrome™ Pro AGP graphics with PEMG-2 decoding
acceleration

- Supports DDR2 400/533 SDRAM

- Supports TV-out

- Supports two SATA

- Supports eight USB 2.0 (four as pin headers)

See “Annexes” section for more technical detaitgddheet).
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Touch screen:

The touch screen will be based on Xenarc technology

Figure 9 XENARC 700TSV (7”) TFT LCD)

See “Annexes” section for more technical detailgddheet).

Microphone:

Taking into account only specific commands will mm@anaged by voice channel, no special
requirements will be necessary for microphone dmsvidt would be more important if

“natural language” capabilities were required. Thgpical microphones connected to “Line
In” connection in VIA mother board will be enough.

Speakers:

Similar to microphones, no special requirementd Wd necessary for speakers and the
integrated “Line Out” for speakers will be enougb.t

5.1.2 Interfaces

Only one USB and one VGA will be required by towstreen. Besides, one “Line In” for
microphone and one “Line out” for speakers willfeeessary. Further details in D5.3.

5.2. Sensor network

5.2.1 Description

The called “Sensor network” subsystem is formedsbsne transducers in order to provide
data about the environment and driver status. Jutisystem don’t have any user interface, so
more information can be obtained in D5.2.
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5.2.1.1. Functional description

The following table describes the main functioneditrelated to every hardware element
considered within this sub-system:

Hardware Function
element
Temperature Provide data about in-car temperature.
sensor
Humidity sensor | Provide data about in-car humidagditions.
Atmospheric Provide data about in-car atmospheric. pressure.
pressure sensor
Light sensor Provide data about in-car light (dag/t).
Air quality | Provide data about in-car air quality.
sensor
ECG sensor Provide data about the driver state.

Table 6.Functions in subsystem 2

More details in D5.2.

5.2.1.2. Technical description

Not applicable (see D5.2).

5.2.2 Interfaces

Not applicable (see D5.2).
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5.3. Simulator Control system

5.3.1 Description

The simulator system consists of a car cabin mggkwhich includes a seat, dashboard,
steering wheel, gearstick, pedals (acceleratioakehrand clutch), and a handbrake, three
LCD monitors placed in front of the cabin mock-speakers, and a set of Simulator PCs.

Router

Drowsiness
Control System

! |

ETHERNET ! !

ETHERNET l ETHERNET : |
b |

! |

! |

__________ | |

! |

Joystick
Car PC & Peripheral Control System
Accessories | e ————

ETHERNET

Simulator Control
System

Cabin Mock-Up

Custom I/O Cards,
Can,USB,
Ethernet, etc.

Cabin Mock-Up

Line out

—DVI-D—DBVi-b

oo SIMULATOR PCs

Speak;r; é é é

Figure 10 Simulator Control System Hardware Archite  cture
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5.3.1.1. Functional description

The following table describes the main functioneditrelated to every hardware element
considered within this sub-system:

Hardware Function
element

Simulator PCs Receive control inputs from the stgewheel, gearstick, pedals, and other
switches and knobs on the dashboard of the cabak-up.

Generate road and environment images in real ticgerding to contro
inputs and feed them to the LCD monitors.

Generate car and environment sounds in real tindefeed them to th
speakers.

Provide a graphical user interface to start ang #te simulation.

D

Cabin mock-up | Allow the driver to control the dng simulator using the steering wheel,
gearstick, and pedals housed in the cabin mock-up.

LCD monitors | Display the images that simulate theed’s field of vision.
Display a graphical user interface for the contrithe simulator.

Speakers Play car sounds and environment sounds.

Table 7.Functions in subsystem 3

5.3.1.2. Technical description

Simulator PCs:

Top of the line computer equipments will be usedrer to be able to generate realistic 3-D
images in real time. With this purpose in mind,elnCore i7 family processors, high
performance Nvidia graphics cards, and Gigabyt&sus brand motherboards will be used in
the Simulator PCs.

Cabin mock-up:

Real car parts will be used in the cabin mockupreate an immersive environment for the
driver. All of these hardware parts will be driven powerful computers to create a realistic
driving experience, including all environmental sds, road conditions, etc.

The cabin mock-up will be based on FIAT Bravo cdise driver’s seat, dashboard, steering
wheel, pedals, handbrake, instruments, lights,cb®g, etc. will be original FIAT Bravo
parts. The cabin mock-up will also include an odtame to help create a feeling of being
inside a car cabin.

The weight of the mock-up will be around 250 to 3@0 Lockable wheels will be used for
ease of transportation.

A custom electronic system behind the original ribgewheel will sense its movements and
provide information regarding the direction of ttee to the Simulator PCs.
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Sensors placed on the pedals will be used to teageédal positions in real time. Custom
electronic cards will be installed in the Simula®€s to receive this information.

A 5-speed manual transmission gearstick will beigiesi and built by KaTron. The gear
positions will be read digitally. The mechanicatlaglectronic design will make it necessary
to press the clutch to shift gear as in a real $mnilarly, the simulator will have to come to a
full stop in order to engage reverse gear.

The displays and switches on the dashboard of b anock-up will be driven using a
custom CAN Bus card installed in the Simulator PCs.

LCD monitors:

The driver’s field of vision will be simulated witihree 26-inch LCD TVs placed side by side
in front of the cabin mock-up. These TVs will be H&ady and have a response time less
than 8 ms.

Speakers:

A high quality 2.1 sound system will be used in dneing simulator to play all sounds
coming from the simulated car and the environment.

5.3.2 Interfaces

The car controls on the cabin mock-up will be canee to the Simulator PCs via CAN Bus
and custom electronic connections. A custom CAN &urd and a custom PCI I/O card will
be used in the Simulator PCs for this purpose.

The connection of the Simulator PCs to the Joysficktrol System, Drowsiness Control
System, and the Car PC will be realized via an iiateconnection.

LCD monitors will be connected to the Simulator R@sDVI-D cables.
Speakers will be connected to the Simulator PCéngaout audio cables.
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5.4. Drowsiness Control System

5.4.1 Description

The system is composed of a high performance P@Qemdad to the CAR-PC through the
router and a web cam that is used to capture dsivace as seen in Figure 11. The system
uses its own speakers via lineout and/or in-carcelu@rdware.

m)rowsy Driver Detection »

System

Router

Technical
Specification

CPU: 2.8Ghz Intel
T9600 Core2Duo
processor

Camera
640x480 Color Webcam

W

Speakers

RAM: 4GB of RAM

OS: Windows XP
.NET Platform

Figure 11. Hardware general architecture

Drowsiness sensor is formed by a standard webcahPénthat detects the pattern of long
duration eye-lid closures. Eye blink duration ie ttme spent while upper and lower eye-lids
connected. The pattern indicates a potential droeesi prior to the driver falling asleep and
then alerts the driver by using voice messages.

5.4.1.1. Functional description

Table 8 describes the main functionalities relat®adach hardware element of drowsiness
Sensor.

Hardware Function
element
PC PC is the main processing power of the drowsirdetection sensor. |It

collects and process video frames grabbed frontdingera and create voice
messages if necessary.

Camera It is located in front of the driver anataiptures driver’'s face at 30fps and
delivers the output to the PC for processing.
Speakers Generate alarms sent by PC and warnsvke d

Table 8. Functions in subsystem 5 (drowsiness sensor).
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PC: Intel T9600 Core2Duo 2.8GHz CPU, 4Gb RAM, 100&BD.

Processor Number Intel T9600
# of Cores 2

# of Threads 2
Processor Base Frequency 2.8 GHz
L2 Cache 6 MB
Bus/Core Ratio 10.5

FSB Speed 1066 MHz
FSB Parity No
Instruction Set 64-bit
Processing Die Lithography 45 nm
Max TDP 35W

VID Voltage Range
Package Specifications

1.05V-1.2125V

TCASE 105°C

TiuncTion 105°C

Package Size 35mm x 35mm
Processing Die Lithography 45 nm

Processing Die Size 107 mim

# of Processing Die Transistors 410 million
Sockets Supported BGA479, PGA4[/8
Intel® Turbo Boost Technology No

Intel® Hyper-Threading Technology No

Intel® Virtualization Technology (VT-x) Yes

Intel® Trusted Execution Technology Yes
Intel® 64 Yes
Idle States No
Enhanced Intel® Speedstep Technology Yes
Intel® Demand Based Switching No
Execute Disable Bit Yes

Table 9. CPU Specification for PC (Drowsy control system)
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Camera: 640x480 color webcam.

Model A4 Tech PK-835-1
Image Sensor 1/4" color progressive CMOS
640x480pixels

Product Dimension Fuselage+Clip: 1.8(L)x0.5(W)x2.4(H) in.
Product Weight: 0.12 Ib.
Package Weight: 0.31 Ib.

Lens Specification F=2.4,f=4.9mm,View Angle 54°

Focus Range Automatic focus,30cm to infinity

Operating System  Microsoft Windows® 98/ME/2000/X803/2004

Table 10. Camera Specification

Speakers: 5W stereo speakers.

5.4.2 Interfaces

No visual user interface will be provided. Outptithee system will be a voice message that
alerts the driver via speakers.
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5.5. Geomobile Control system

5.5.1 Description

Geomobile GOS device is a simple GSM handset didicéor elderly people. Device
includes GPS module. It's suitable in car and imbascenario.
The section describes the Geomobile Control Systeitiustrated here:

WP5: General Hardware Architecture (v34)

Sensor network

, b % Touchscreen  Microphone
ECG Environmentk’. et
©

MIC

CALL CENTER /CITIC

HOME Router

\; WiFi ((( I
‘7 Ethernet

Ethernet /

. CALL
N, Web seryices (xml)

Web services

. Geomobile
~ Web Plateform|
G

Ethernet N
Use N, A GPRS/%\
-d A
. - \'
o (v
Drowsy

Geomobile
ontrol Sys

Ethernet

| Joystick
Simulator Control System
Control System Control System

Figure 12. Geomobile system within Hardware general architecture.

Each GPS device is associated to an account on @®lemocation platform described in
Software Chapter.

5.5.1.1. Functional description

Geomobile GPS device is a simple GSM and GPS deladecated for elderly people. It can
be carry out from car and used at home to ensgistasce in case of emergency.
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The following table describes the main fun ctiotedi related to every hardware element
considered within this sub-system:

Button LEFT
Button 1 ! Button ON/OFF
Button 2 Button SOS
Buitti 3 Button P
Figure 13. Geomobile device.
Hardware Function
element
SOS button Press for 3 seconds the SOS button o leemmunication with CITIC
assistance.
ON/OFF button | Press for 5 seconds to switch on/off the device.
P button Dials a number from the phone book.
1 button Calls predefined number 1
2 button Calls predefined number 2 / Navigatiomieein phone contacts
3 button Calls predefined number 3 / Navigatiowaein phone contacts

LEFT button | Enters to the phone book.

Base station It charges the device.

Cigar lighter | It charges the device.

LCD display | Shows all the information of the syst@attery level, GSM signal, ...)

3G Detects when the car is moving or when the catojgped for a long time.
accelerometer

Table 11. Functions in subsystem 6.
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Further information about the functions of everydweare element can be found on the
Geomobile annex at the end of the document.

5.5.1.2. Technical description

GeomobileGPS device is a small and powerful GPS, GSM/GPRE&Kilng device that is
designed for personal remote positioning and enmesgeeporting.

Geomobile GPS device is suitable for applicatiomshsas human body or vehicle security
etc. Instantly locate and report your position Bing GPS, SMS/ GPRS solution, three quick
dial keys for emergency calls, and one panic butttor emergency alarm.

These are some of the product features :
* Get current location
» Tracking (by time interval, distance interval oratrmode)
e Journey logging up to 100,000+ locations
* Emergency alarm
* Emergency calls
» Geo-fencing control
* Motion Alarm
*  GSM/GPRS simultaneously
» Battery power low alarm
* Power Management
* Voice communication
e User report alarm
* Firmware upgrading remotely
* Unit password settings
* SIM pin code setting

Hardware Specifications

» GSM 850/900/1800/1900

* GPRS class 10, TCP/UDP

* GPS 20 channels "All-In-View" tracking

* Cold/Warm/Hot start time: 42/38/1 sec.

» Superior sensitivity: -159dBm tracking

* Built-in rechargeable 1100mA/h Li-ion battery

e Built-in 4MB Flash Memory for data logger

» Built-in speaker and microphone

* Built-in 3D G-sensor for power management

» 128 x 64 LCD display (with back-light function)

e Ultra low power consumption: GPS/GSM stand by tupeo 60 hours
* Mini USB port for charging and data exchanging
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5.5.2 Interfaces

See the related annex.
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5.6. Call Centre

5.6.1 Description

MIDAS Supervision Centre module is responsible &tending any type of incoming
communication (telephone call, videoconference, éomalarm, car alarm, periodical
information sending, etc.). It also allows outgoiogmmunications, depending of user
privileges (user role). Finally information is assed through the Supervision Centre.

5.6.1.1. Functional description

Main functionalities implemented by Supervision €erare the following:

» User authentication. Only allowed users can acitessystem.
e Information access control. Not every user caresg®very functionality and data. A
concrete user can access a functionality in twosway
o The access is completely forbidden or granted
o0 The access is granted but only for certain datg @.non specialized user can
access to medical data, but only for its relatives)
e Attend every incoming call. This call can be teghby the system automatically or has to
be attended by an operator, depending of its tyolaraportance
» Make possible to establish outgoing calls. It Wél possible depending of user privileges
* Manage every incoming message from hardware devices
* Alert managing
¢ Huge data storage

The following table describes the main functioneditrelated to every hardware element
considered within this sub-system:

Hardware Function

element

Primary It is an usual telephone line, but using a Commatioa Server, a large

phone line] number of extensions can be defined, and 30 cosrucommunications can

(E1) be established (incoming as well as outgoing). sTarimary line gives the
hardware support for concurrent communicationdhoaiggh an additional
element (Communication Server) is needed to matteye

Table 12. Functions in subsystem 7
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5.6.1.2. Technical description

Next figure shows Supervision Centre general agchite. Every module characteristics,
functionalities and used technologies can be sekwb
2]

Home Scenario Alarm Car Scenario Alarm Telephone Calls Videoconference

>

!

Events Manager

Application Server Commumcatlons Server

'

e
7

Caregivers % Client

Application

(o

/6@;
Application Interface

Medical Support % Client

Application

@
(7

Relatives s Client

Application

Main Data Storage

Figure 14. Supervision centre.

Modules Description

Functionalities and technical characteristics arg\module

* Application Server
o Functionalities
= Business Rules Implementation (Drools?)
» Data Storage Interface
= Actuations Protocols Definition (Drools?)
= Users Profiles (Access Rights)
= Centralized Whole System Control (System Log)
0 Technical Characteristics
=  Multithread Service
= High Availability
» Three Layers (data independence)
* Programming Language (Java?)
= Persistence Layer (Hibernate?)

ID: MIDAS_WP5_D5.1_V50.doc Security : Private:
Revision: 5.0 Date: 8/12/2011:

Page:34




MiDAS N ITEAZ

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Contract ITEA 2 - 07008

* Client Application

o Functionalities
= Application Server Front-End
=  Communications Management
» Users Authentication (LDAP?)
= Alerts Management

0 Technical Characteristics
= Stand Alone (Audio + Videoconference)
= Multiplatform Application (GUI based on QT?)
= Programming Language (Java?)

* Application Interface

o Functionalities
= Client Applications Requests Management
= Routing
= Messages Parsing

o Technical Characteristics
= Remote Access
= Programming Language (Java?)

e Main Data Storage

o Functionalities
= Huge Data Storage
= Concurrent Access
= Users Authentication
= Sensible Information Treatment
= Data Integrity

o Technical Characteristics
= Implemented with a DBMS (MySQL ?)
» Fault Tolerant Mechanisms (Clustering?, DB Repiar#)
= DB Optimization (Indexes, Normal Forms)

* Events Manager

o Functionalities
= Application Server Front-End
» Incoming/Outgoing Messages Treatment and Parsing
= Data Exchange Security Implementation
= Events/Alerts Filtering
= Messages Treatment

0 Technical Characteristics
= Remote Access
* Multichannel
= Programming Language (Java?)
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« Communication Server

o Functionalities
= Communications Hardware Management
* Incoming/Outgoing Communications Management
= Notifications to/from Application Server
» Fault Tolerant

o Technical Characteristics
= Implemented with Asterisk?
= QoS
= Dialplan Implementation
= Multichannel (DTMF, VolIP, Videoconference, Fax)
* Programming Language (Java?)

Modules I nterfaces
= Events Manager / Scenarios (car & home)

Events Manager is in charge of incoming/outgoingsages from/to car and home devices.
When a device installed at home or in the car baghd information to Supervision Centre, it
will be received and managed in the Events Managedule. On the other hand if a

configuration message (for example) has to betsemidevice, Events Manager will compose
and send it. A common communication protocol isdesl between Events Manager and
these devices, and DPWS will be used for this pegpoAdditionally, a home/car gateway is
needed to route messages to a concrete device.

For incoming messages there is no problem, buttuggmessages implies to send a message
to a device that is behind an ADSL router with mevpous request. In such a case, the router
default behaviour is to drop the incoming message.solve this problem a STUN server is
used. With STUN can be simulated a previous redgugstroducing a dynamic NAT rule,

to allow the message to be sent by the Events Mainag

= Communication Server / telephone

Incoming and outgoing calls are made through thengny line (E1), but Asterisk uses
internally TDMoE {Time Division M ultiplexing over Ethernet). To convert from E1 protocol
(Q.931) and TDMoE a hardware device called fonefrics used.

= Client Application / Application Interface

This communication is supported by Thales Applmatbervice.

= Client Application / Communication Server
= Communication Server / (Home-Car) Gateway
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In both of these cases to establish a videoconferanultimedia elements has to be
transmitted. These multimedia elements are tratethin these two channels. The used
protocol to open/close connections these connext®sIP.

= Application Server / Communication Server

Every communication is obviously managed by the @omcation Server (Asterisk).
Nevertheless, Communication Server needs to negfyain situations to the Application
Server, and when an outgoing communication is géinge established a message on the
opposite sense is needed.

In the Asterisk case, there is a Java API to altbis bidirectional communication: AMI
(Asterisk Management Interface).

= Application Server / Main Data Storage

Application Server cannot access to informatioreatly, because Application Server should
be dependant of the DBMS. Using a persistenceldlyis problem is avoided. Hibernate
makes the Application Server code independent @ DBMS used; it could be possible to
change the DBMS (using the same data model) witthamge in Application Server code.

5.6.2 Interfaces

Not applicable.
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6. User interface: Software

Mainly, the “car gateway” software system will beJava-based system that uses OSGi
technology. Java is considered one of the mosiential programming languages. These are
some of its most important features:

* Platform independentvrite-once-run-anywhere

e Simple

* Object oriented
* Portable

e Dynamic

On the other hand, the OSGi framework is a modyséesn and service platform for the Java
programming language that implements a completedymémic component model. OSGi
bundles (a group of Java classes and additionalress) can be remotely installed, started,
stopped, updated and uninstalled without requiaimg reboot.

Considering their features, the Java + OSGi dueegyithis module the independence,
simplicity and portability needed to configure and it on any car.

6.1. Multimodal HMI

6.1.1 Description

The Multimodal Human Machine Interface (HMI) implents the interface between the user
and the system. It provides the logical and physmfaastructure needed to monitor and
manage the system’s status, in real time. Thisvseo& module controls the logical structure
of the mentioned HMI. The physical devices usedili@ physical structure has been shown
on previous sections.

6.1.1.1. Functional description

Multimodal HMI general architecture is shown in fodowing figure:

Mutinsodal Hi

(ROB] -

Figure 15. Multimodal HMI overview
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As seen on the figure, the module is formed by foomponents: Audio Controller, GUI
Controller, Haptic Controller and HMI Manager.

GUI Controller gives the graphic view of the inté. The GUIs are composed of a set of
panels that show the visual output of the Multirmadsiisi].

Audio Controller manages the Audio input and outptg speech recognition technology
allows control of the interface by voice commargis;h as “radio”, “back”, or “volume up”,
for example. Furthermore, the speakers give syststatus info by audio output.

Haptic Controller manages the touchscreen techyalogrder to let the driver control the
interface by a simple finger touch.

HMI Manager does the entire administration jobhis tmodule. It connects the haptic, audio
and GUI controllers, in order to make a unified reeu of information.
The HMI Manager is connected to the context monmadule, so the Manager knows the
conditions of the driver and the driving experiergery time.

Thanks to this information, the HMI Manager is atdesend orders to the controllers (Audio,
GUI, Haptic) it administrates, so that the driveaention on the road doesn’'t decrease,
avoiding possible accidents.

For example, when the HMI Manager receives that#rds going 160 km/h, tells the Haptic
Controller not to allow further control of the HMily touch, as well as telling the GUI
Controller to disable some of the control buttongte panels.

Because the security settings should not be alvilagssame (each driver's age, vision,
reflexes...are not the same), the Multimodal HMI asks fosartauthentication at the start of
the drive, so that it recognizes the driver andamges the security parameters.

For example, if a 75-year-old driver is going 11@/k, the Multimodal HMI would disable
some of the options that it wouldn’t disable if théver was 25 years old.
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MiDAS

6.1.1.2. Technical description

The figure below shows the Multimodal HMI's datdema:
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Figure 16. Multimodal HMI data model
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As shown in the figure above, when the user auitetes, the Multimodal HMI knows the
type of GUI (IdGUI) and Modality (IdModality) therider is related to, and customizes the
settings according to his/her properties.

On the other hand, the GUI is composed by a sqtaokels, and in the same time, are
composed by a set of controls that lead to diffeesents in the system, such as turn down
the volume, go back to the previous panel, etc. Memtioned schema is shown on the
following figure:

User
ldGUI
IdModality |
— — — — lser authentication — — —
" Authentication OK
m
Panel 1 ‘ Panel 2

Control Control Control
1 2 n
X X 2
Event 1 Ewvent 2 Evenln

Figure 17. GUI overview
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6.1.2 Interfaces

To be defined.
6.2. Geomobile Manager
6.2.1 Description
See “Geomobile Control System” section and theedlannex.

6.2.1.1. Functional description
See “Geomobile Control System” section and theedlannex.

6.2.1.2. Technical description

See “Geomobile Control System” section and theedlannex.

6.2.2 Interfaces

See “Geomobile Control System” section and theedlannex.

6.3. Simulator Manager

6.3.1 Description

The Simulator Manager will handle the communicatioetween the Simulator Control
System and the HMI Manager of the Multimodal HMheT Simulator Manager will pass
commands from the HMI Manager to the Simulator @un¥ystem and status information
from the Simulator Control System to the HMI Manage

The Simulator Manager will at the same time pagda denerated by the Simulator Control
System to the Data Storage.

6.3.1.1. Functional description

The Driving Assistance — Physical Disability scemarequires that the driver be able to
control certain devices in the car (such as thedsgreen wipers) using voice commands.
These voice commands will be passed from the AGdiotroller to the HMI Manager, which
in turn will send it to the Simulator Manager. Hlgathe Simulator Control System will
receive the command from the Simulator Manager exetute the command (activate the
windscreen wipers in the simulator). The Simul&@@antrol System will then report back to
the HMI Manager that the wipers have been activhteday of the Simulator Manager.
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The Simulator Control System will also send the ggaphical location of the car in the
simulation environment to the Simulator ManagerisTihformation can be supplied to both
the HMI Manager and the Data Storage.

6.3.1.2. Technical description

The list of data that the Simulator Control Systert supply to the Simulator Manager is
given in Section 5.2.Connection with simulator: Ethernet (KATROWf) Deliverable D5.3:
Communications design

This list of data includes the vehicle locationeesp and acceleration; road inclination;
positions of car controls (steering wheel, pedad gear); environmental conditions (rain,
wind, light).

6.3.2 Interfaces

Not applicable.

6.4. Drowsiness Manager
The service is implemented using Visual Studio .NBID8 platform with C++ language on
Windows XP operating system. The application grées video frames and performs
computer vision methods to detect drowsiness otitheer. The whole system based on .NET
Framework. In addition to the base classes, Opeay/ STASM (Milborrow and Nicolls,
2008) libraries used for computer vision functidgtyal

6.4.1 Description

Camera with a minimum resolution of 640x480 pixelast be placed in a way that the

drivers face is in frontal upright position. In ailoh, presence of the video device must not
create uncomfortable situation for the driver. Whiee system detects drowsiness, a voice
message alert is triggered by the system.

6.4.1.1. Functional description

CAR_FS08 Drowsy Driver Detection service includessesal sub-methods that
provide additional functionality:

» Face Detection
0 Base requirement for the service is the availghbdftthe face detector. Rest of
the tasks depends on the output of this functignali
o Inputis the grabbed video frame.
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o0 Output is the 2D location and size information atetted faces (Face.x,
Face.y, Face.width, Face.height ) relative to themé size. In addition,
segmented face is provided.

* Eye Detection
o Input is the output of face detection
o Output is the location of the two eye (eye{L,R}eye{L,R}.y) relative to the
frame size and the approximate rotation angle ef#ad position in the range
of 70-120 degrees where 90 degree representsah@lifupright position.

* Eye Blink Detection
o Input is the output of face & eye detection anddptermined threshold values.
o Output is the statistical values on detected ey lffrequency, duration)

» Atrtificial Neural Network Learning
o Inputis the normalized output of all detection thoels
o Input layer has 40 neurons, two hidden layers ®iimeurons in each and two
neurons in output layer representing driver’s dioess state.
o Output is a trained artificial neural network forodsy driver recognition
stored in OpenCV XML format.

* Drowsy Classification
o Input is the normalized output of all detection hoets and the trained ANN
model.
o Output is a voice message in case of drowsiness.

In addition to the 2D location and size informatiohfacial features, these methods also
stores date and time information for further analy$-or example, location of face and facial
features are stored with associated date and tifoemation in a database in addition to the
high-level classification results. We define thstates for the driver drowsiness as seen in the
next table. Typical eye blink duration is less tH&®ms on average and 75ms for minimum.
For this reason, we use@Jwsy=400ms and dieeping800ms.

Drowsiness level Description
Awake Blink durations < drowsy:
Drowsy Blink durations > drowsy and Blink durations < Jeeping
Sleeping Blink durations >gfeeping

Table 13.Three level for drowsiness
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Drowsiness detection directly connects to the dydcbdetection component. Timing of
eye-closed events is compared with the thresholdesa Considering a car at 90km/h,
TDrowsy and TSleeping values corresponds to 10m 20 of distances, which gives
enough time for the system to give an alarm sigmé#he driver.

6.4.1.2. Technical description

Operation flow diagram of the system is shown mftgure:

|’ [ Horizontal Symmetry Calculation J \

/// Drowsy Driver Detection \\\

|’ ¥ |

: %{ Face Detection J*[ Eye Detection J l

e ¥

.- Eye Blink Pattern Detection h N

| |
|

Eye
Horizontal
Symmetry

Increase Drowsy i)
Frame Counter

Figure 18. Drowsy driver detection system operation flow diagram

6.4.2 Interfaces

No applicable.
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6.5. Sensor Manager

From the “Multimodal User Interface” the sensor iager will only provide data from some
sensors in order to be evaluated by the “contextitoid software module. So, the Context
Monitor module will take decisions related to thaigable options on the HMI. Not any other
involvements are related to “Sensor Manager” madule

6.5.1 Description
Not applicable (see D5.2).
6.5.1.1. Functional description
Not applicable (see D5.2).
6.5.1.2. Technical description
Not applicable (see D5.2).
6.5.2 Interfaces

Not applicable (see D5.2).
6.6. Data Storage

6.6.1 Description

Data Storage will be based on “MySQL” (version 33), one of the most popular relational
databases. These are some of the features of MySQL.:

* Full relational database

* Cross-Platform portability

* High performance, scalability and reliability
« Small footprint

* [Easytouse

In this module Hibernate framework will be used @ocess to the relational database.
Hibernate is a powerful, high performance objetatrenal persistence and query service for
the Java language. Hibernate lets you develop stensi classes following object-oriented
idiom, including association, inheritance, polyntdgm, composition, and collections.

Hibernate also allows you to express queries iows portable SQL extension (HQL), native

SQL, or with an object-oriented Criteria and ExaenfPl.

The Data Storage module will be fully accessible dy independent OSGi bundle.
The main properties of the OSGi framework can lense the module 6.1, “Multimodal
HMI".
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6.6.1.1. Functional description

This module is responsible of maintaining all tte#adaccessible thanks to a single bundle,
which must be called in order to query the inforioratwve want to get. Hibernate framework
will be used, so we will only need Java languagadeess to the data, since the SQL calls are
made automatically by Hibernate itself.

Main functionalities implemented by Data Storage the following:

« Keep the data administration in an independent @sgdle which can be started,
reloaded, updated and stopped in real time.

» Access to the data withdrawing the use of SQLuageg.

* Automatically transform Java functions (faster asmbier to remember) into SQL
calls.

» Create an easy to use, Java based, and portdalstdeage system.

 Provide a common interface to manage data stanedatabase, based in the
following schema:

Bundle

Application

Fersistence Object

Hibermate

Hibermate, properties | AL Mapping

Datahase

Figure 19. Database system overview
6.6.1.2. Technical description

According to the schema shown in previous figune,general database structure will be
formed by tables and relations shown in the follayigure:
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Figure 20. General data model
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6.6.2 Interfaces

These are the general functions to carry out watthdable:
« AddRegister Tablename (): Add a new register to an existinjidblename™table.

* RemoveRegisterTablename ( ): Delete the specified register of tHEablename”
table. The identified register must exist in theléa

* ModifyRegister_Tablename ( ): Modify an existing register of thel'ablename”
table. The identified register must exist in thaléa

» SelectRegistersTablename ( ): Select the specified registers(and their fields) we
want to see from theT'ablenamétable.

* RemoveAll_Tablename ( ): Delete every single register of thedblenamétable.
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6.7. Geomobile Control System

6.7.1 Description

Geomobileplatform provides location service over a web platf displaying positions of
GPS devices. It provides tools to setup GPS de\{8€sS phone number, quick dial phone
number, phone book, geofence area, and tune paenfer fall and motion detection...).
It contains an SMS gateway to notify end-user isecaf alarms or to read SMS from GPS
devices as GPS SmartPhone and GPS Geomobile devices

This section describes the Geomobile web locati@ifqym linked to GPS devices as
illustrated here:

WP5: General Hardware Architecture (v34)
Sensor network

, b % Touch screen  Microphone
ECG Environment L gt -
&

CALL CENTER /CITIC

BAS
5

Web serfices (xml)

HOME Router

L wiri - (¢ |
‘/ Ethernet

Ethernet /

Geomobile
Web Plateform

Ethernet

Ethernet N
el A GPRsHMS
7| B 3
Joystick b
Simulator Control System rowsy Geomobile
Control System Control System Control System

Figure 21. Geomobile Manager overview

Each GPS device is associated to an account igehbif/ a login and a password.
Each account:

=  Provides positions of GPS devices

=  Displays current alarms

=  Provides a configuration manager to update corditgom of GPS device

=  Provides notifications in case of alarms

=  Reports alarms to call centre from web services
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6.7.1.1. Functional description

GeomobileWeb Platform provides a set of functions and sewior a call centre providing
assistance to a person carrying a GPS device. Taesgons provide relevant information to
operators from a call centre to assist a persdrisicar.

When an incoming call happens, the phone numbaetifaes the caller. The identification file
of caller is shown to assistant operator with theoaiated alarms. This file gives the name
and address of the subscriber and the list of perso be contacted in case of emergency.
From this identification file, a button can be add® access the associated account of
Geomobile Web Platform.

These are some of the key features of the Geom8bitevare platform:
. Account access and administration
. Localization
. GPS device configuration
. SOS alerts
. Outgoing call administration
. Input call filter
. Phone book
. Numerical keyboard
. Zone alert
. Motion alert

Further and deeper information about these featarse found on the Geomobile annex at
the end of the document.

6.7.1.2. Technical description

The web location platform is a java web application mimg on J2E Jonas server. The
platform can receive positions from 3G/GPRS netwamkl from SMS as it is composed of
SMS gateway. This gateway is able to receive loodtiom SMS. Database is managed by
MySQL tool, while web server is managed by Apachemcat is used for java tool
aplications.

Container

LB AT I\
Apache A !Torncat; \ C:EE':‘: bB
: Ej

Mod_iic ﬁ

\ JOnAs
- ] Tomcat c..fln'g

JOnAS
Tomcat V EJB

Figure 22. Geomobile web platform infrastructure.
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6.7.2 Interfaces

No applicable.

6.8. Simulator Control System

6.8.1 Description

The Simulator Control System will provide an immeesenvironment and a realistic car
driving experience, and will be used to simulate thiving scenarios. It will function as a
safe test bed for the sensors, communication devid®l device, steering device and the
drowsiness control system to be developed withensttope of the MIDAS project.

6.8.1.1. Functional description

The Simulator Control System will be used to sintmilthe driving scenarios. The driving
cabin of the simulator will be built using origine&r parts as much as possible in order to
provide an immersive environment and a realistradcaing experience.

The simulator will be controlled using the steerimigeel, gearstick, and acceleration, brake,
and clutch pedals located in the car cabin mockilye dashboard will include functional
instrumentation and controls such as speedomatdpineter, signal switches, light controls,
signal and light indicators, etc.

The driver’s field of vision will be simulated ugjrihree large LCD monitors placed in front
of the cabin mock-up. The driver will interact witte simulated world using the car controls
and receive visual and audio feedback through theitors and speakers.

City and highway driving environments will be gestexd. Weather and road conditions,
traffic, sounds, etc. will be simulated.

6.8.1.2. Technical description
The Simulator Control System will be developed be Microsoft Windows XP Operating

System using Microsoft Visual C++ Integrated Depet@nt Environment and the Qt
Development Framework.

It will be built on top of KaTron’s generic DRIVHEin software architecture shown in the
following figure:
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Figure 23. Simulator Control System Software Archit  ecture

The driver’s field of view willl be 120 x 40°. Thee26-inch LCD monitors will be used to
display the six visual channels: front, left, righindows, and the rear-, left side-, right side-
view mirrors. The frames per second will be gretttan 30 Hz.

The sky (sun, clouds, moon, and stars) will be ed in real time in accordance with the
date, time, and geographical coordinates. Weatheditons (snow, rain, and fog) will also
be simulated in real time.

Movement of vehicles in traffic will be simulatedl ieal time. Headlights of vehicles, traffic
lights, building and street lights will be simuldta real time. Vehicle sounds (engine, horn,
wheel) and environmental sounds (traffic soundndswof other vehicles) will be simulated.

Autonomous vehicles will move and behave as spetifi the scenario definition. They will
obey the speed limits and traffic lights unlesscepel otherwise. These autonomous vehicles
will change lanes if specified in the scenario wi¢tn.

In addition to long monotonous parts the highwalf also have intersections, mountainous
parts, curved sections, tunnels, rest areas. Theuof lanes on the highway will be 1-3 in
each direction.
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Control Station

The simulator will also include a separate Contgtation which will be used for the
preparation and control of simulation scenariosl dabriefing. The start date and time and
the duration of the scenario and the starting pofrnthe car will be entered at the Control
Station.

It will be possible to add different vehicle typgasch as sedan, hatchback, minibus, bus, truck,
police car, ambulance, fire truck, etc. to the acienvia the Control Station. There will be an
interface to specify the directions and behavistsw, fast, aggressive) of the vehicles to be
added to the scenario. It will also be possibleciteate traffic directly by specifying its
direction, intensity, and behavior.

The Control Station will allow the addition of ewsrio the scenario at a specified time and a
place. Some event examples are suddenly appeaehgles at an intersection, traffic
accident, animals on the road.

It will be possible to save a prepared scenaria szenario definition file. A saved scenario
file can then later be loaded, modified, and redafdesired.

The Control Station will be able to record a sintiola while it is being played. Saved
simulations can later be replayed. During replaye @an pause, stop, rewind and fast-
forward. It will also possible to alter the campwsition during the replay.

6.8.2 Interfaces

No applicable.
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6.9. Drowsiness Control System

Drowsy Driver detection service receives input fraraolor video camera attached in front of
the driver and processes the grabbed frames fodtbesiness. The detector is a video
camera and software that regularly checks the éyleeadriver to detect eye blink frequency,
eyelid movements and eye blink duration. The sydetacts a pattern of long duration eye-
lid closures indicating a potential drowsiness ptathe driver falling asleep and then alerts
the driver by using voice messages.

AT

Figure 24. Typical view of the drowsy driver detect  ion system

Whole system is designed to work with Windows Opegasystem with the latest .NET
Framework V3.5. The next figure describes the safnarchitecture for the drowsy driver

detection service.
/ Drowsy Driver Service \

Application Class Libraries
eFace Detection
sEye Detection
eEye Blink Detection
eDrowsy Classification

o T

OpenCV Class Libraries J Neural Network Class LibrariesJ/

1T

.NET Framework

Framework Base Classes + Data & XML Classes
Common Language Runtime

0OS: Windows Kernel

Figure 25. Software Architecture for Drowsy driver detection
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The service is implemented using Visual Studio .NEJD8 platform with C++ language on
Windows XP operating system. The application gréis video frames and performs
computer vision methods to detect drowsiness otlitheer. The whole system based on .NET
Framework. In addition to the base classes, Opea@¥ STASM (Milborrow and Nicolls,
2008) libraries used for computer vision functiagtyal

6.9.1 Description

Camera with a minimum resolution of 640x480 pixelast be placed in a way that the

drivers face is in frontal upright position. In ailoh, presence of the video device must not
create uncomfortable situation for the driver. Whiea system detects drowsiness, a voice
message alert is triggered by the system.

6.9.1.1. Functional description

Drowsy Driver Detection service includes severdd-methods that provide additional
functionality:
» Face Detection

o Base requirement for the service is the availghdftthe face detector. Rest of
the tasks depends on the output of this functignali

o Inputis the grabbed video frame.

0 Output is the 2D location and size information dtetted faces (Face.x,
Face.y, Face.width, Face.height ) relative to themé size. In addition,
segmented face is provided.

* Eye Detection

o Input is the output of face detection

o Output is the location of the two eye (eye{L,R}eye{L,R}.y) relative to the
frame size and the approximate rotation angle ef#ad position in the range
of 70-120 degrees where 90 degree representsahifupright position.

* Eye Blink Detection
o Input is the output of face & eye detection anddptermined threshold values.
o Output is the statistical values on detected ey lffrequency, duration)

» Atrtificial Neural Network Learning

o Input is the normalized output of all detection thoels

o Input layer has 40 neurons, two hidden layers Wiimeurons in each and two
neurons in output layer representing driver’s dioess state.

o Output is a trained artificial neural network forodsy driver recognition
stored in OpenCV XML format.

* Drowsy Classification
o Input is the normalized output of all detection hwets and the trained ANN

model.
o Output is a voice message in case of drowsiness.
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In addition to the 2D location and size informatiohfacial features, these methods also
stores date and time information for further analy$-or example, location of face and facial
features are stored with associated date and tifbemation in a database in addition to the
high-level classification results. We define thetates for the driver drowsiness as seen in the
next table. Typical eye blink duration is less tH&®ms on average and 75ms for minimum.
For this reason, we use@Jws=400ms and dieeping800ms.

Drowsiness level Description
Awake Blink durations < drowsy:
Drowsy Blink durations > dyowsy and Blink durations < Jeeping
Sleeping Blink durations >sleeping

Table 14.Three level for drowsiness

Drowsiness detection directly connects to the dydcbdetection component. Timing of
eye-closed events is compared with the thresholdesa Considering a car at 90km/h,
TDrowsy and TSleeping values corresponds to 10m 20w of distances, which gives
enough time for the system to give an alarm sigmé#he driver.

6.9.1.2. Technical description

Operation flow diagram of the system is shown mfthilowing figure:

/// Drowsy Driver Detection \\\
! ¥ |
: %{ Face Detection J *[ Eye Detection J :
e L
.~ Eye Blink Pattern Detection N :
|

| . -
|1 [ Horizontal Symmetry Calculation J \\I

Increase Drowsy
Frame Counter

Figure 26. Drowsy driver detection system operation flow diagram
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6.9.2 Interfaces

Not applicable

6.10. Sensor Network

Not applicable (see D5.2).
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7. Conclusions

Main general modules have been defined and thegmonding interfaces too.
DPWS and Joystick control system interfaces dédimiare pending to be better defined.

Due to time constraints and funding problems inismome modules, mainly software
modules will be probably reduced according to tlet integration phase results.
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9. Acronyms List

CAN: Control Area Network
ECG: Electro-Cardio-Gram

GUI: Graphical User Interface
GPS: Global Positioning System
HMI: Human Machine Interface
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10. Annexes

10.1. VIA EPIA CN Mini-ITX datasheet

Mini-ITX Series

EPIA CN

Mini-ITX C7* Board with

VIl 7 processor

P52 KB/ME

Wi C700 Morth Bridge

USB 20

DDRZ 4007533 SDRAM KM

104100 Mbps Ethernat

2% |DE ATA 12300

MPEG-2 & TV Support RCASSROIF Wi WTBZ37R Plus South Bridge
Aucio | Ml
SMaErts round Sound Bl
WLAM LISE module
Features Specifications
W |ntegrated WA UniChrome™ Model Name EPIA CN13000G EPIA CN1000D0EG
Pro AGP graphics with Processor 1.3GHz V14 C7° 1.0GHz V1A fanless 7
MPEG-2 decading Chipset WIA CHF00 Morth Bridge
Jcceleration WIAWTA237R Plus South Bridge
System Memory 1 DOR2 430/533 DIMM slot
W Supports DDRZ 400/533 Up to 1GB memary size
SORAM VGA Integrated VIA UniChrome™ Pro AGP graphics with MPEG-2 decoding acceleration
Expansion Slot 1% PClslot
W Supports Tv-out Onboard IDE 2% UleraDMA 133/100/66 connectors
Onboard LAN 13 VIAVTET03 107100 Mbps Ethernet PHY
B Supports two SATA Onboard Audio VIA VT1618 Muliti-channel ACT7 Codec
Onbeard TV Out VIANT1625M Encader

M Supports eight USBE 20
(four as pin headars)

CEFC

Onboard 1/0 Connectors

1 % USB connector for four additional USB 2.0 ports

2% SATA connectars

1% LPT connector

1% COHin connector

1 % CIR connactar (switchable far KBAWME)

1 % Front panel connectar

1 % Front panel audic connectar for Line-cut and Mic-in
2 Fan connectors for CPU and system fans

1 x ATX power connector

Back Panel /O

1% P52 mouse port

1% P52 keyboard port

1 x VGA port

1 x Serial port

1 % RJ-45 LAN port

43 UsSE 2.0 ports

12 RCA port (5/FDIF or T aut)

1 x 5-Video port

3% Audio jacks: Lins-out, Line-in and Mic-in (Horizontal, Smart 5.1 supporth

BIOS

Award EIOS
4/BMbit flash memaory

Operating System

Windaws Z0007%P, Linusx, Win CE, XPe

System Menitoring &
Management

CPU voltage monitoring

Wake-an LAN, Keyboard Power-on, Timer Powsron
Systern power managemant

AC power failura recovery

Operating Temperature

O C-50° C

Operating Humidity

(B ~ 95% (ralative humidity; non-condensing}

Form Factor

Mini-ITX (4-ayer)
17 cmx 17 em
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RCAS |Une-out [ Mic-in
SPOIF

PWE-M120
DC-0C powver board:
12-24V INputA 20W output

WLAN USE Module
80211 bvg standards

EXT-PQ
r———s iy 1102 PO Riser card

Sidao Lina-in

Ordering Information

Model Name CPU Frequency Description
CN13000G 13GHz C7* Miri-ITX Board with 1.3GHz C7% VGA, TV-ourt, USE, LAN, COM, IDE & SATA
CMN10000EG 1.0GHz C7® Miri-ITX Fanless Board with 1.0GHz C7®, VGA, TV-cut, USB, LAN, COM, IDE & SATA
Block Diagram Packing List
ltems
1% ATA-66/100/133 IDE ribbon cable
1 % General installation guide
“ M |wu1\u'ra.s[£1‘;‘til¥,:w,m, am 1 x Dinver Util it}cI o
o+ 1IN, 45N, 43 3V, S 25V, + 1.5V, S0 0V,
wei EE— VTR 12051 5158 1% 1/ bracket

A
L=

T
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10.2. Xenarc touch-screen datasheet

XEMARC TO0TSY™
7" TFT LCD Touchscreen Monitor w/ VGA &
AV inputs

Now with 5-Wire Resistive Touchscreen!

#enarc Technologies Corp. is one of the first LCD
manufacturers to introduce a 7" LCD screen with
WGEA input and Touchscreen. In-Car computing is
the next step in computing technelogy, and we
are committed to sening this up and coming
technology sector.

This popular product incorporates the innovation of
our Viz4 7 models along with a 5-wire resistive
Touch-Screen panel Use the convenient touch-
screen as your input device, control your mouse
cursar or the mini on screen keyboard that comes
with your operating system. The touch screen
utilizes the USB port as the interface. You can
connect several TOO0TSY monitors to your
computer and the touchscreens would work
simultaneously through the multi-monitor support

These monitors come included with an instruction
manual a copper monitor stand, an AC adaptor
a connection cable, cigarette lighter car adaptor
and touchscresn drivers for DOS. Windows
Windows Vista. Linux. and Mac 05,

T install this monitor in a vehicle, check out aur
Windshield Mount, Model # WSM-1. Please also
take a look at the non-touch version 700YY if you
don't need a touchscresn.
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Features

For In-Car Computing, PC, Server, GPS, and varioug
WA Uze

High Brightnezs, High Contrast LCD Panel *New
S-wire resistive Touch Screen (USB) *New
Multi-Monitor Touchscreen Support
WGA Input (15 pin D-SUB) = 1 & Video Input x 2
Audio Input / Built-in Speaker

NTSC / PAL Multi-System

16x5 Azpect Ratio

High Rescolution Digplay

Auto detects 800x4380 resolution

Upgraded High-Brightnegs CCFL Backlight
Adjustable backlight level for night-time uze
Pixelworks High Performance Image and Video
Signal Processor
AlSS - Advanced Image-Scaling and Shaping
16:9 1 4.3 Scaler zettings

Last Input memory

Last Power setting memory

IR Remote Control
Auto power-on upen signal detection
Autematic dizplay adjustment

0n Screen Dizplay Control

Mirrer Image Flip WGA and Video Modes) “New
“ertical Image Flip (WGA and Video Modes)
Copper Stand: 3580° / Height Adjustment
20-Pin heavy-duty connector
Anti Glare Coating

Supportz 11V 0OC ~ 24V DC

E” Mark Certified for Automotive use

F e RIURPUI U

N ITEAZ
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Specifications
&« odel# T00TSW
& Screen Size: Diagonal 7 (16:9)
& Phyzical Resolution: 300 (H) »x 480 0V WWGEA
& Supported Rezolution: 640 x 430 ~ 1024 = 768
& [ot Resolution: 2400 = 480 = 1,152,000 (dotz)
& | CD Brightness: 500 cd/m®
& Contrazt Ratio: 2001
& Viewing Angle: 140° Horizontal, 100° Vertical
& Touch Screen Interface: USH port
& QOperating Voltags Range: DC 11V ~ 248V
& Power Supply: DC 120
& Power Consumption: <8W
& (Operating Temperatures: 23°F ~ 158°F
& GStorage Temperature: -22°F ~ 185°F
& [Dimen=ion (in): 7.75W % 4.75H = 1.38D0
& ieight (k) 1.28
& FCC, CE, E13 Certification
& HOHS Compliant
& 13 Month VWarranty

7
RoHS
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10.3. Geomobhile

10.3.1Hardware

* Switch ON or Switch OFF GPS Device

Press 5s on the
right button

e SOS call

Press 3s on SOS
button

To be localised first time, device has to be

Outside for 2-3 minutes and symbol - on
LCD s fixed. When symbol is blinking,
Geomobile device conld not be localized.
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Press 3 seconds on SOS button until a beep, then wii be in
communication with CITIC assistance. All calls damlocalized in real time

from Geomobile platform.

From touch screen device, SOS call can be triggased

SOS CALL from touch screen

Microphone

®
"

Touch screen

CALL CENTER /CITIC
‘. -

—

HOME Router

L Wi (G ¢ |

Ethernet

Web seryices (xml)

Web service

Geomobile
Web Plateform

A GPRS/SMS

Geomobile
Control System

« Make a call

Button C1

Button C2

Button C3
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To make a calto three predefined number, press 3 seconds onr CR @r
C3 hbuttons until a beep happens. Number is dialetbnaatically.
Micro and loudspeaker are on the back side of thevicd.
During a «call, you can press on SOS button to hanpg.

Call can induced from touch table to Geomobile GfeSice through web
service (c/f SOS call).

* Pick up a call

Press briefly on whatever button
except SOS button

 Call from phone book

To access phone book

Button P

Button +

Button -
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Press briefly on the button located on left sideatsess phone book. The
button + and button — allow to parse phone book 16f contacts.

When a contact is found, press 3 seconds on buRomo dial the
corresponding phone number.

» Chargedevice

GPS device needs to be charged
every day. Device is fully charged
after 5 hours. Autonomy is around
17-20h for a standard use. LCD
display can be switched off when
device does not move but it can make

Plug in to charge device.
White point on upper position.
Beep happens when it is correctly plug in

Device can also be charged from the base statidrfram the car cigar lighter
charger connector.
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e Motion detection

Device contains 3G accelerometer to detect whermsgast moving or when
car is stopped for a long time.

In case of no motion for a certain time t1, GPSicedoes beeps for a certain
time t2. If no button is pressed during beeps, a@ann alert is triggered and
GPS device call automatically CITIC Call Centre.

Web localization platform displays the current iima of GPS device and the
corresponding alarms.

Time t1 and t2 can be setup from Geomobile Webfglat and device is
updated in OTA mode.

When device is being charged, Man down alert fomcttan be disabled.

When device is being charged When device is no more charged
message « détection mouvement message « détection mouvement
désactivée » is displayed with a bip| | activée » is displayed with a bip.
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« DIAGNOSTIC on LCD display

Battery level

=
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GSM signal strength

GPS reception
Blink: position is being calculated
Fix: GPS is localized (outdoor)

Connexion with Web Geomobile platform
Blink: GPRS connexion in progress
Fix: direct link established

Phone number of Geomobile device

Operator name

ID: MIDAS_WP5_D5.1_V50.doc

Revision: 5.0

Security : Private:
Date: 8/12/2011:

Page:71




MiDAS N ITEAZ

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT

Contract ITEA 2 - 07008

10.3.2Software

e Account Access

WhereRU.eu *

Web location platform of MIDAS is accessible from :
midas.whereru.eu

On the left side, login and password fields havéeddilled to
Numéro de téléphone access to an account.

- When an alert happens (SOS, Zone, Fall alarm, agcount
can be accessed automatically from the identibcefile of the

Identification

Mot de passe

o subscriber from a url address.

Test account : tel=0601020304 password=geomobile

 Account

Account is composed of :

( Espace géolocalisation J

l [nom |[numéra de portable || Opérateur mabile || Ajouter | [ Annuler | ]

Cochez vos contacts, puis "lancez la localisation™

: Contacts N? portable Qui pouver-vous geolocaliser?
/ @ 1*0044700 0630044700
GPS devic
[ Supprimer ] [ Envoyez des SMS ] [ Lancez la localisation }
| \ \
GPS name Phone number of GPS device Configuration of GPS device in
OTA mode
» Localization
Clicking on button Lancez la localisatichin the previous panel, location of
GPS device is provided, as shown in the next pctur
ID: MIDAS_WP5_D5.1_V50.doc Security : Private:
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Géelocalisation de personnes
Qui sommes nos?

I service de geolocalisation de personnes www.WhereRU.eu )

Déconnexsan

| Sudvewrs lome dilierte i
Locahsahcm suiveur GPS

09/ 03/ 2010 12:40;10

[ (&

Allce 3 13h:40m0Ts,
e 09 03 2000,
Indice de conflance: faible

Adresse : Parc du Champ de Mars. 75007 Fall
France

Histgrigue 15 m

\

I Mos engapements | NentioNs Iégales |C-und iony/générales de te | Espace Presse \
Street number
Alice’s location is

center on the map

wher you click her Position
information Force the location in SMS mode
on SOS cal

History of positions

Change the location of the house symbol to give|
distance between person and his/her house

ﬁ Battery in charc

- 0K status O

=  Batterylevel @ SOS Cal

E Battery leve 5 & Fall detection/Motion detectit

E Battery leve 4 @ Zone Aler

m  Battervleve3 @ Stanby Mode

=  Battery leve 2 * Last information not updated

(more than 4 minutes)

—_— Batterv leve 1 .

) OFF _ Switch off

kS Battery leve O

2 UnknownBattery leve
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GPS position accuracy is about 10 meters when @&ption is very good.
Each position is associated to a confidence inth@x indicates the level of
GPS reception for CITIC teleassistance.

Confidence index GPS position accuraty
weak around 100 meters
good around 20 meters
excellent around 10 meters

When clicking on following buttons: 5 minutes, fifinutes et 240 minutes,
you will get respectively positions on « 5mn »,5uih » et « 240mn » (historic
positions) time window.

Positions are refreshed automatically from web AJAequests to Geomobile
database every 30 seconds.

* GPS device configuration

All configuration options allow changing the confrgtion of GPS device in
OTA mode (Over The Air) and in real time.

GPS device are setup with a pre-defined configomatbut can be change

afterwards for SOS, zone, motion alerts, predefinechbers and the phone
book.

« SOS

Tl T B B b T bl

Configurez votre GPS : "1687408810" )

508
L'alerte s’effectue en appuyant 3 secondes sur le bouton S0S
Numére d'appel @
Numeéro d'envai du SMS (option) Activé
Etat de la mise a jour
/
SOS number
From this window, you can change :
ID: MIDAS_WP5_D5.1_V50.doc Security : Private:
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- SOS Call : type your SOS number for the SOSaral click on “activate”.
- SOS SMS : type your SOS number for the SOS SiiSchack on “activate”.

» Qutgoing calls

From this window, you can setup three predefinedhers.
Type number and click on “activate” to enable thenber.

[ sos

Appels Sortants (C1, C2 ou C3)

La fonction Appel s'effectue en appuyant 3 secondes sur le bouton C1, ou C2 ou C3

Liste des numéros :  C1 (0679270033 |2 | |c3| [[ Active ][ Désactivé

Etat de la mise & jour VOK

* Input call filter

Filter can be enabled to receive only authorisdid.ca

From this window, 3 phone numbers can be defined.

For example:

- If fields are empty : no filter is applied

- If you type 1, 2 or 3 numbers, only these numhames authorized to call GPS

device.

[sos

[ Appels Sortants (c1, €2 ou €3)

Filtrage des Appels Entrants

Attention, si vous activez cette option, SEULS les numéros listés ci-dessous peuvent

appeler le Suiveur GPS:

Numéros autorisés: 10600000001 |2 | ] |[ Active ][ Désactivé
Etat de la mise & jour VOK
ID: MIDAS_WP5_D5.1_V50.doc Security : Private:
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 Phone Book

Phone book can be accessed from button locateaedeft side of GPS device.

S0S

| Appels Sortants (C1. C2 ou C3)
I Filtrage des Appels Entrants

Répertoire Téléphonigue

Précisez les numéros de votre répertoire téléphonique :

1: nom  [David |  tet  [DE740007102] | ok [ Active | [ Désactive |

2; nam | | tel | ok [ Active | [ Désactivé |

* Numerical Keyboard

Numerical keyboard can be activated to dial a fie@ber.
When activated, press on the button located otethside of GPS device.

Clavier Numérique

Gestion du clavier numérique :

L] Retirer le clavier numérigue
Etat de Ia mise & jour Vo

e Zone Alert

Zone alert can be defined as live zone or dangezons.

When you leave from live zone, alert is triggered.

When you enter in dangerous zone, alert is trighjere

The Zone is a circle. The radius goes from 80 redte64kms.

This alert corresponds to :
= an automatic call from GPS device to Call centre
= a SMS notification
= an email notification

Live zone is associated to a green circle on the. ma
Dangerous zone is associated to a red zone ondgphe m

live zone

dangerous zone

ID: MIDAS_WP5_D5.1_V50.doc
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Motion Alert

to assistance. GPS device contains 3G accelerosezieor to analyse motion.

When GPS device does not move after a defined ginfil”, a series of beeps are
sent for a defined timing interval, “t2”. If no moh is detected or no button is
pressed during this timing interval, motion alerttiiggeredtl andt2 can be tuned

from this configuration window.

Logo& is displayed on the map where alert is triggered.

™ Encas d’alerte, le médaillo

iDétection d'absence de mouvement
L'alerte d'absence de mouvement se déclenche si le médaillon reste immobile pendant le temps d'inactivité.
Des beeps sont émis avant I'émission de I'alerte.

L'alerte peut étre annulée si une touche est appuyée ou si un mouvement est détecté.

| Temps d'inactivité k255 sec. Temps des beeps [20 sec.

Etat de la mise §Fjour \/BK Activé
En cas d'alerte, un message est egvoyé au numéro de téléphone syivant :
Numéra d'envpi du SMS (coiit : 1 SMS/alerte) ‘

ppellera le numéro de téléphoye suivant :

f

Numéro d'appel :

/ \
T1 can be tuned from SMS notification
60s a 255 secont sent to a contact
T2 has to be less than T1 /

/

Phone number to call
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10.3.3Interaction

Geomobile Web Platform provides a set of web sesvito interact with tools from Call
center.

This set of web services is an exchange protodwéden Geomobile platform and call center
as CITIC. This protocol was reviewed and approvwe@€iIC.

The purpose of this document is to describe:
- Interface to access an account associated tdSadé¥Ace
- Interface to change user information from an aoto
- Protocol reporting alarm as SOS alarm, Zone Aldrall detection alarm to a third
party application.
- Interface to trigger SOS from GPS define

10.3.3.1.1 Account

Each GPS device is associated to a single accohithwan be accessed from login and
password. Login is the SIM phone number of GPSa#evi

10.3.3.1.2 Account access

Account access can be processed from an encryptpdréquest over SSL
protocol. This allows an automatic account access fa supervisor center.

Here an example for a valid account:

https://secure.whereru.eu/GeoGPS/identificatiorftlitel=0601020304&client_p
assword=geomobile&process=session&webwap=web

Parameters Definition
Client_tel SIM phone number
Client_password Password

Super password can be
implemented for a groug

of device
Process Action
webwap Web for web platform

Wap for mobile platform

This command can be applied from a button insert#d the client
identification file.
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Client identification file is a file opened wheretlzaller is identified. Tis file

contains user information as name, address, ligteofons to contact and all
relevant information to an assistance center.

When this command is applied, account is accessddresult is to display

GPS positions of persons and alarms on map atd@ted here.

) Alarms Alice position
Alice account

L oLl

Géolocalisation d 2 personnes
L esser tiel m lipus contacter | Qui sommes nous?

I service de §éo

Déconnenon

i ’ e ™
%':‘1:':':::- N“, o = % | Pun | -Saeeilme -M:m&

",

=

1]
w\\n"-"""’"

e

gg'
i N

3 &ﬁ%‘%ﬁ R JeanitEhens mm“;’}&_

{7 Obtanir bn umisrs da s rum

Alicz 3 10h:37m: 135,
e 06/ TL 2000
Indice de confiance: failble

latitude: 48 861720 - longituda: 2. ZEE7I0 (" oinanic um bozaliastion )

Adresse 1 Parvis des Uibartés ot des Drodts de PHomma, 75116 Fans,

Francz
Distance de la malson : 5146 km

MNos éngegements | Mentions légales | Conditions générsles de vente | Espace Presss

10.3.3.1.3Device name

Each GPS device has a name displayed on LCD sargtion its back side. This
name is the phone number of its SIM except that fiumber is replaced by 1.

For instance, the phone number is 0601020304, tiveesponding name is
1601020304. The associated Geomobile account caacbessed through the
following url :

GPS Device name : 1601020304
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https://secure.whereru.eu/GeoGPS/identificatiorftlitel=0601020304&client_p
assword=geomobile&process=session&webwap=web

10.3.3.2 Profile Account

Most of supervisor center application uses theim oslatabase to register client
information as name, address, zip, city and listpefsons to contact in case of
troubles. Geomobile platform provides a simple riiatge to change client profile
information. This is an automatic way to pass ¢liaformation form assistance center
database to Geomobile platform database.

Client is in charge of GPS devices belonging toweé account.
Child is the person who wears GPS device. The atamntains only one GPS device

First Name and name of “child” person is displagednap.
Address, Zip, city of “client” person are used tage his/her house symbol on map. In
case of emergency, distance between his/her cUBB& position and his/her home

can be calculated and displayed.

Email is used to notify events (SOS, Fall, zone).

Client and Child can be identical if needed.
If a field is missing, it is left unchanged.

client_civility Can be : man, woman, lady
client_name Client name, max length=30
client_fname Client first name, max length=30

client_address

Client address, max_length=3 line®
characters

client_zip

Client zip code, french format as 07120

client_city

Client city, max length=30

client_country

Client country, can be only france

client_birthday

Client birthday as 02

client_birdmonth

Client birthmonth as 12

client_birthyear

Client birthyear as 1973

client_email

Client email use to notify alerts.

In case of call center, use email from G
center company adert@domain.com

max length=35

child_name

Name of GPS device displayed on map

max length=35 = length(child_name

child_fname)

child_fname

First name of GPS device displayed ap m

all
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max length=35 = length(child_name+
child_fname)

child_alert_sms Mobile phone number used to natiéyts as

Zone and Fall alerts

https://secure.whereru.eu/GeoGPS/identificatiopftlitel=06xxxxxxxx&client_pass
word=xxxx&process=accountupd&client_fname=oliviadldhname=doise&child_fn
ame=david&child_alert_ sms=0601020304

The url length has to be less than 2083 characters
Character encoding is UTF-8

Geomobile platform returns http response 200 for @Khttp response 403 for a
forbidden request.

10.3.3.3 Alarms

Geomobile platform can provide 4 types of alarms:
SOS alert

Zone alert

Fall detection

Alarm for future use

4448

Each alarm is reported though voice communicatitanoel. This is the common and
easy way to identify the caller from his/her SIMopke number and open his/her
identification file from a supervisor center.

However voice call can fail sometimes due to treubh GSM network (as GSM
network congestion, lack of GSM coverage, low bgttevel of GPS device). Alarm
has to be transmitted on other communication cHarm®eGPRS and SMS channel.

Geomobile platform supports following communicaticdmannels according of alarm
type:

Voice GPRS SMS
SOS Supported Supported Supported
Zone Supported Supported | Supported
Fall Supported Supported Supported
Alarm Supported Supported Supported
(TBD)

= SOS alarm triggers SOS voice call to a phone nurtiserd then SMS SOS
and GPRS SOS data are sent

= Alert zone alarm triggers voice call to a phone ban? and then GPRS Zone
data is sent
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= Fall detection alarm triggers voice call to a plhorumber 3 and GPRS Fall
data is sent

Geomobile platform contains SMS and GPRS gateway.
SMS and GPRS data are sent from GPS device to Gelenmatform after voice
communication as illustrated here:

Alarm Voice Voice SMS sent GPRS sent
Triggered Communication Hang up
t0 t0+1 t0+2 t0+3 t0-

Even if voice communication succeeds, SMS and GER& are sent from GPS
device to Geomobile platform. Alarms are backupl®se communication channels.
Platform can be enabled to inform a third partyliapton that these alarms (SMS,
GPRS alarm data) were triggered.

A simple datagram based on XML structure is usedfdiovard these alarms.

10.3.3.3.150S

SOS alarms can be triggered from :

=  GPS device by typing on SOS button

= Touch screen by typing on SOS logo (step 1).
Afterwards, USB command (step 2) is sent to GPScdeto trigger SOS call
(step3) .
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SOS CALL from touch screen

Touchscreen  Microphone

CALL CENTER /CITIC

23

Web seryices (xml)

HOME Router

W we (G ‘l/ |

Ethernet

Web servici

Geomobile
Web Plateform|

/A GPRS/SMS

Geomobile
Control System

However the current driver of Geomobile GPS dewvites not support Linux
platform. So it has been decided to trigger SABtlwaugh Geomobile web location
platform.

Web service has to be defined to trigger SOS ocativben touch screen and web
location platform.

10.3.34 Communication layer

Geomobile platform uses TCP/IP as this protocalidely used and broadband links
largely available

10.3.3.4.1TCP/IP protocol layer

10.3.3.4.1.1 Event transmission

The dialog uses the BSD socket interface using TROptbtocol.

- The third party application is the server and Geomuile platform is the
client.

- Geomobile platform connects to a given TCP port tsedcommunication
is established. If the link fails, Geomobile platfotries to reconnect three
times. For the server side, a permanent connedtanto be used. For
client, tcp port is opened and closed after traasion.
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An event is encapsulated in a XML documents as :

<event></event>

Example of an event: here an example for SOS alarm

XML request :

00cc<event><id>5313</id><trid>70563568</trid><d 689121508524 1</d
ate><callerid>0670563568</callerid><alarm><statdsttte><text>ALARM

E SOS GPRS 15/12/2009

08h:52m:41s</text><code>02</code></alarm></event>

(without carry return )

4 bytes Number of bytes transmitted. Server rebdse
four bytes to know how many bytes it has to read.

<id> Unique number of event. Is a simple incremental
counter. This allows checking the sequence of
events from server side.

<trid> Id of GPS device which is its phone number with
out prefix “06”

<date> Date of event, ISO format
YYYYMMDDHHMMSS

<callerid> Caller phone number as 0601020304

<alarm> Alarm event

<state> Always 1 meaning alarm opened

<text> Type of alarm can be :

ALARME SOS SMS 15/12/2009 08h:52m:41s

ALARME SOS GPRS 15/12/2009 08h:52m:41s
ALARME ZONE SMS 15/12/2009 08h:52m:41s
ALARME ZONE GPRS 15/12/2009 08h:52m:41

ALARME ABSENCE DE MOUVEMENT SMS
15/12/2009 08h:52m:41s

ALARME ABSENCE DE MOUVEMENT GPRS
15/12/2009 08h:52m:41s

With :
15/12/2009 day/month/year
08h:52m:41s hour/minute/second

The content of code can be display on the client
identification file to inform operator about
alarm type received and date/time when events
occurs

UJ
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<code> 02 : for SOS alert

ZV : for Live Zone alert

ZG : for Dangerous Zone alert
FALL : for fall detection

OTH : other alert to be defined

10.3.3.4.2.2 Acknowledge
The event is acknowledged by the <ack> XML tag.

- In case of positive acknowledge, the <ack> tag khbe 1.
- In case of negative acknowledge, the <ack> tagldhmaiO.

Example :

Server response = 000C<ack>1</ack> (withoutyaaturn)

000C is the number of bytes transmitted

10.3.35 Code implementation and test
10.3.3.5.1 XML request
Java code example can be requested on demand.

XML request can be tested on the following servE93.253.178.250” and port
9912.

This server returns acknowledge 0 when input redaéds or 1 when input request
is valid.

XML request are sent from Geomobile platform toryserver and acknowledge is
sent back by your server.

Data format of an XML request can be tested orfdatewing server :

telnet 193.253.178.250 9912

Trying 193.253.178.250...
00cc<event><id>5313</id><trid>70563568</trid><dd#16691215085241</date
><callerid>0670563568</callerid><alarm><state>latst<text>ALARME SOS
GPRS 15/12/2

009 08h:52m:41s</text><code>02</code></alarm></even
000C<ack>1</ack>

When acknowledge is 1, the request is valid.
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XML request is generated by the Geomobile platfevhen it received an Alert

SMS or an Alert GPRS data. This request can be aedilfrom Geomobile

platform. IHM is under construction to sent theddSSand GPRS requests to
Geomobile platform.

Please contact Geomobile to have requests on demand

10.3.3.6 Alarm format

Geomobile platform can receive SMS sent from GP8ilmalevice if it is previously
registered to the platform.

A mobile device is registered by giving IMEI and phone number to Geomobile
support. Press *#06 # to get IMEI number from GRbite phone.

SOS SMS format is:
Emergency Report

SOS active
Date/Time:20090228 180020
Lon:4.138418

Lat:44.753971

Speed:0Km/h

Satellites:0

With :

Emergency report : SOS alarms
Date/Time format : yymmdd hhmmss
Lon : WGS-84 coordinate system

Lat: WGS-84 coordinate system

Geomobile platform receives SMS on the phone numt&8687757702.

Others alarms can reported by SMS with the reptorhgs including a series
parameters indicating as following:

IMEI,Unit ID, DateTime, Longitude, Latitude, Speed, Heading, Altitude,
Satellite, ReportlD,Mileage

Format for each returning parameters

IMEI : IMEI number of device

Unit ID: The ID of the device. (Maximum length i8 #igits)
DateTime: YYYYMMDDhhmmss (GMT)

Longitude: WGS-84 coordinate system

Latitude: WGS-84 coordinate system

Speed: 0~65535 km/h

Heading: 0~360 degrees

Altitude: Altitude of GPS postion.

Satellite: 0~12 (reception number of Satellite)

Report ID: xxx. Different report ID indicates difent meaning of each returning
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Mileage : number of mile (not used; default 0)

Report ID Description
0 GPS location to be displayed (single
location)
2 GPS location to be displayed (tracking moge)
4 SOS emergency
29 movement detection
30 Fall detection
37 sleeping
40 Battery is low
41 Device is switched off
42 Device is switched on
47 Remove external power source
48 Connect external power source
From 50 to 99 Geo-fence detection
Note : SOS can be sent using these two data formats
Example for SOS :
IMEI,Unit ID,DateTime, Longitude, Latitude, SpeeHgeading, Altitude, Satellite,
ReportlD,Mileage
359589992749623 ( ,4.345073}4.43169¢),2641106, ,
0.0
This data formatan be sent by SM&hannel to the phone number: +33687757702.
or by GPRSchannel on port : 84.246.226.2922
here an example :
telnet 84.246.226.29 2222
SWP+GETLOCATION=1849 (sent by platform to get laoatof device)
359589992749623,1000010000,20100209174448,4.346043,1696,0,264,110,6,4,
0.0 (sent by GPS device)
SWP+TEST=1849 (sent by platform to get battery lede GPS device, can be
ignored)
$OK:TEST=0,4.227V (sent by GPS device, can be igahor
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