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Observation préalable (1/2)

= J’étais sollicité seulement vendredi pour participer.

= Ne connaissant rien sur l'approche “Territorial User
Interfaces” j’ai essaye de me documenter, mais des

textes trouveés n’étaient pas convergeant

= J'attends donc la présentation luminaire (mais la
présentation a étée préparée avant celle-ci)
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Observation préalable (2/2)

= Territorialité géoqraphique (comme la notre cas dans le
Smart City) et organisationnelle

= Néanmoins on se retrouver sur les termes comme :
® Personne — groupe — data
® Droit d’acces, de lecture, de modification

® Duplication — Unicité des donnees : modele de réference et
difféerentes vues

= Territorialité géographique - Ecosysteme organisationnel
=IHM :

® Sur le méme écran ou surface (pour différents acteurs)

® Sur les dispositifs differents (en respectant les profiles des acteurs)
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Introduction — Background & Context

= Smart City

The Concept of “Smart Cities” describe how investments in human and social capital

and modern Information and Communication Technologies (ICT) infrastructure and
e-services fuel sustainable growth and quality of life, enabled by a wise

management of natural resources and through participative government [Caragliu et al. 2011]

® Smart via six dimensions:
environment, economy, living, mobility, people, government
® Role of ICT, participation of citizens
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Introduction — Background & Context

= Our research projects and perspective

® Smart City — a real augmented environment

Ubiquitous Computing (Aml — Ambient Intelligence)
Up-to-date Web 2.0 & 3.0

Location Based Services (LBS)

Internet of Things (loT)

User-Interfaces in Mobility, contextualization, collaboration

LBS - services that integrate a mobile device location or position with other information
S0 as to provide added value to a user. (Schiller and Vooisard 2004)

loT - Afull interoperability of interconnected devices, providing them with an ever
higher degree of smartness by enabling their adaptation and autonomous behavior,
while guaranteeing trust, privacy and security. (Atzori et al. 2010)
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Introduction — Research method

= Research method
® We are a ICT (Information & Communication Technology)
research lab

® We are working on Design, Prototyping and Proof of Concepts
approach (no industrialization and in field deployment)

® Consortium based multidisciplinary work with professionals and
different field researchers

® All our projects were and are in relation with LUTB (transport
and mobility systems) cluster and its industrials: Volvo, Renault
Trucks, Irisbus ...

® Consortium based projects (ALF, ADViCe, Nestore)

® Collaboration based projects (ECL & Plastic Omnium)
France-China project on Smart City (ECL & ECPkn)
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1 — Truck & Bus ecosystem

222 2 »”

Satellite reception center :E‘;:lfw G-P 8. (positioning)
- data communication
On-board
- Mission data - e b et
A4 |- Loading management & e
J | Baseor |- Technical data of ;
2 customer 5 the vehicle
: | B |- Driving management
Gemen |~ So0cial management :
"‘ . c.eM.
_ Dialogue with
' infrastructures
Operator
Telephone
\ . =

23/06/2020 LIRS 8



Information ecosystem for eBus & eTruck

= Efficiency In operating truck and buses has always
been a major concern for constructors, and
especially for owners and operators.

= ldentify truck ecosystem:

® ftruck itself: its technical state (incidents, accidents, overhaul,
maintenance);

® truck on the road: dynamic behavior, communication with the
infrastructure, etc.;

truck and its crew: driving time, driver management, hotels;

truck and its load: optimization of journeys, cargo management
and all the logistics.
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Track Information Ecosystem

Commercial exchanges

o

" Order
Billing

Delivery Info

Transport situation
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Business management
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Truck management
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Bus Information Ecosystem

Commercial exchanges

lourney and time Ipnfo

Situation ?
Instructions

Local conditions

Bus management

Driving exchanges
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1 — Truck & Bus ecosystem - Results

= This modelization was a starting for development of
Information Systems and Smartphone based
applications for track and bus users:

® Truck crew management (driving time, driver management,
hotels)
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2 - Bus shelter++

= We proposed a Bus Shelter as a hotspot for mobile
contextual transportation and social collaboration.
The idea was to propose a new approach of mobile
web and location-based services (LBS) for
communication / collaboration which is based on a
physical hot spot serving as an accumulation point; a
hub for thematic and social collaboration.
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Bus shelter++
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2 - Bus shelter++ Large screen for

multiple users

= Proxemic Ul with inversed level of details
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3 — ALF Project

= Freight distribution based on delivery area booking

® In European cities, and specifically in France, a large percentage
(from 70 to 80%) are double-parked deliveries.

® Such behavior creates congestion, pollution and conflicts
between road users.

® Delivery Areas were created to improve delivery drivers’ work,
and to decrease congestion.

® Nevertheless, deliveries continue to be double-parked, as the
delivery areas are regularly occupied by non-authorised vehicles
(mainly private cars).

Ministére de I'Ecologie, du Développement durable et de I'Energie

Projet ALF (Aires de Livraison du Futur)
Convention de subvention N° 09MTCV37
Groupe Opérationnel 4 du PREDIT
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Problem modeling
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System Architecture

System Architecture

Roads :

City of Lyon / Grand Lyon
Administration body
of traffic regulation

In road sensors:
Traffic conditions

Delivery area:
Reservation sign Authority of
Occupancy sign Delivery Area
and by whom Booking System

Logistician: Driver — Delivery Man:
; Authority egal use:
Access to reservation system | | Access to Traffic conditions ln?;maﬂ:z L i
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Interactive system managing delivery areas booking

SVGAL - unitary booking
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SYGAL

Round presentation (with navigation description)
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Round modification based on Delivery areas occupanc
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4 — ADViCe: Dynamic Road Lane Management
) IFSTTAR 7/ Membre de

UNIVERSITED=LYON  C20) lets & CENTRALELYON egis fi i
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e

Information Technology

= Different solutions for lane management

® Large cities (US, China) multiple road lane, may be specialized

® In European old cities with narrow confined streets, impossible to
multiply road lanes

® Waste and poor management of static specialized

Programme 190—0190 — THUR —
BASF

Action 13 sous-action 04
11-MT-PREDITG02-2-CVS-050

Conventionn® CHORUS 2100527197

(NYC bus lane 2010)

(BBC news 2001)
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Dynamic Allocation of Road Lanes

= Emergency lane or lane reversibility based solution
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Dynamic Allocation of Road Lanes

= ICT Based solutions J. Nouvier study (CERTU)

Horizontal signs ) Vertical information

Laiiigbie
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Dynamic Allocation of Road Lanes

= Dynamic Management

® Improve the efficiency of priority transport without significantly
limit the available space for other vehicles
® Two operation modes

@ static allocation when needed: lane(s) for personal vehicles and
lane(s) for buses or emergency vehicles

® dynamic allocation when not enough buses, traffic not heavy
@® Status propagated automatically to drivers
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System Design

= Overview of the System

0 GPS,
(" On-board ) Galileo
display -

Road markings
control

>

Roadsigns Other
Lane control users

A e Sensors
'.‘ Z Regulation
= UMTS, LTE, ) headquarters

WiFi, etc. <

(]
]

23/06/2020 LIRS 26



System Design

= Architecture / Roads : Regulation PC
® Lanes Collection of information
Lane Sensors : o b Regulation decisions
® Sensors State of the traffic ; collection
® Users Priority requests —
] Heart of the Priority
® Info displayer Computing Management
® Regulation \ System
Infrastructure
Lanes: management External information
= User Vertichl signaling } Supervision (Criter, Coraly,
Horizdntal Signaling Information » Bison Futé), other externals
Interfaces broadcasting
® In the vehicle \_
® Outside
\ Y / Users
Vehicles ofactive users:: v Vehicles of passive users :
Priority requests .
Information on lane states and Otherusers: Inforg:ﬁt;cr)zﬁ :r;it":n-sstzzs ik
other characteristics (pedestrian, etc))
V g _ N\
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Visualization and Tests

= User Tests
® Variable message signs

® Questionnaires of static photo of driving scene (by LESCOT/IFSTTAR)

® Time consumed? User reaction?
(Hugot et al. 2015)
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Visualization and Tests

= Dynamic Interactive Tests

23/06/2020

® Study the driver’s dynamic reactions in limited time related to
vertical and horizontal road signs

® Take into consideration the speed of the vehicle and surrounding
circumstances through rearview mirrors

® Interactivity in real time: COMMENT or COMMAND

: I N
ey ey gl § > B |

Je pense que la manoeuvre de la

voiture est autorisée



5 - Carbon free parcel distribution

= Parcel distribution is a very important activity, time consuming, and a
source of pollution and traffic jams, mainly in large cities.

From a collaborative economy point of view, a more original and
effective approach, which is carbon free, is based on the use of
existing movements of persons and vehicles to take advantage of
these existing trips to have them carry out parcel transportation.

= We propose to examine three of the different working situations that
we have identified:

1. based on public city transportation users,
2. based on supermarket clients and their neighboring
3. based on a closed network of small craftsmen.
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Asynchronous solution

In each subway station a box-
locker is provided to act as a

o— |

support of the asynchronous
buffer  between  sender & .
transporter and transporter &
recipient.

Deparure station
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ender

Cirop the parcel

—_— Store the parcel ————_}

®
A

Deparure station

-]

o —

Take the parcel

Drop the parcel

Transporter @ Arrival station
_,_,.,-»-""FFFFJ ﬁ
Update transport info Store the parcel
.'—'—'_'_'_'_'_
Take the parcel Q
Arrival station )\
| Feceaivar
? i -
Lipdate transpart infio -
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Synchronous solution

= Synchronous solution is based on direct exchange of the parcel between
persons (sender & transporter and transporter & receiver). A scanning of the
parcel must be introduced in order to allow its follow-up.

Info to receiver

Info to sender

Transparter Receiver
Sender P
Ipdate transport info LIpdate transport info
ISender Mransporter IReceivar
Give the parcel to transpaorter
Send message to receiver
Deliver the parcel to receiv
(]
Send delivery message to sender —
| |
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Beijing tube case study

wHF BN E%

Centrale Pékin

= We studied with ECPk Beihang University students this case of
parcel distribution based on public city transportation in Beijing Iin
which we expected to use the subway.

We studied and proposed a
method of intermediation
based on an algorithm for
Community Detection based
on Hierarchical Clustering
(CDHC Algorithm) described
in the paper.

Underground Link Batesan
Baijing Rafway Staton &
Baijing WWest Ratway Stabon

Cagahan [Yisrang Ritwisy Statn) ﬁ
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Market clients based parcel distribution

Case study

= Another approach for carbon free distribution is based on market
clients who are neighbors of the client waiting for his/her parcel at
home.

= Intermediation: discover a transporter who is a neighbor of the final
client (receiver):
® At the shop level (list of clients serving as transporters)
® At the shopping mall level (to increase the list of potential transporters)

Traceability is required by scanning at departure and arrival
(delivery to recipient).

This approach could also be used by elderly or mobility reduced
persons. Intermediation can be based on neighborhood association
with short term (today) or long term objective (all the time).
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6 - Box-locker-based fresh goods distribution:

collaborative economy support

= The pedestrian drive is a variant of Drive, specially designed for
pedestrians. Located in the city and accessible 24 hours a day, it
allows ordered goods to be collected at any time. It is able to store
not only ambient temperature products but also fresh and frozen
goods.

This fresh produce box-locker can be either related (owned) by a
supermarket firm and totally integrated into the ordering,
management and logistic process of the firm.

It can be also managed independently. This case is an interesting
support for shared economy, as the role of the pedestrian drive
manager is to manage this use for multiple providers.
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Nestore Pedestrian Drive

NESTORE is in charge is to ensure Internet
access for all provider offers and to organize
the corresponding supply chain with
consumer information on availability of
ordered goods in the box-locker.

In this way circular economy as short circuit
of agricultural goods can be supported.
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Conclusion and Future Work
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As a research team we are concerned by ICT progress and use.

We try to use Web 2.0, Web 3.0, Mobile Web, loT, LBS, Aml,
Augmented Reality, and Mobile Ul in various applications, mainly
Smart City oriented.

We designed and implemented several PoC for 6 projects
presented earlier.

In each case we identified all actors, corresponding activities and
manipulated (created, used, deleted) data and associated
technologies (displays,loT, LBS, ..) in order to elaborate an
appropriate ecosystem.

We are interested by introducing of the Territorial view (theory
and practice) in respect of the definition to by elaborated.



Thanks for your attention

= Questions?
= Bertrand.David@ec-lyon.fr
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