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Introduction

Integrating research works into actual vehicles
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automated driverless vehicles :
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Mobile Vehicles Scenarios Requiring Communication
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Vehicle to vehicle : Trajectory exchange
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Needs and Automated vehicles need to have has much information as
olutions

o Mehont possible about their neighbors’ plans in order to decide what to
do next. An example type of information are the currently
planned trajectories.
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Global communications : Semantic networking
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O. Mehani Even if the vehicles and infrastructures share a common base, it
cannot be assumed that all of them are totally identical.
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Specific things such as hardware (sensors, attainable speeds,
current system health,...) and software (implemented
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Hardware and Lower Level Networking Software
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In-car router : the 4G Cube
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deployments and null requirements on the
Introduction - infrastructure to get connectivity
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Hardware and Lower Level Networking Software
Network layer protocol : IP (v4 for now. ..)

Hardware

atho: 172.CB.ID.1/24 (optional)

eth0: 10.CB.ID.1/24
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Higher Layers Software Components

Establishing a multihop meshed network using OLSR
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Iy Higher Layers Software Components

Using Zeroconf for service discovery
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Lot Apple proposed Bonjour (formerly Rendez-vous) to provide zero
Scenarios configuration networks.
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Iy Higher Layers Software Components

Using multicast traffic to send data to several vehiles at once
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Multicast is a routable generalization of broadcast. It allows to
reduce traffic destined to several clients by only sending ot once.
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Short Overview of Ontologies

Semantically rich representation of capabilities and statuses
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Ontologies are semantic networks used to fully describe a
domain after it has been formalized.
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Short Overview of Ontologies
Example : A (subset of) ontology for cybercars

canRequestinteraction
IsGlobalPosiioned

‘canHandleinteractionRequest

processesSensor

A
Sensor ——— allowsConnectionBy

implementsService
canBeFreprocessedBy



BN RiA Experimental Results and Comments

Physical and network layer performances
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e Using 9dB antennas, it was possible to achieve single-hop Wi-Fi
Scenarios connections between driving vehicles at up to 1200m. However,
Hardware they proved to be really reliable up to 700m. In these

S conditions, the minimum achievable bandwith was around
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Experimental Results and Comments

Bandwith occupation of ever-running protocols
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BN RiA Experimental Results and Comments

Multicast routes establishment delays
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Multicast traffic is only routed to a link when at least one client
(which may be another router) on the link has joined it using
Scenarios

IGMP.
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Conclusion
A working architecture, but much room left for improvements

INRIA

S S
Mo The described network architecture is
LS already used daily at Imara. It is,
S however, still lacking some

e functionalities or updates to declare

Scenarios
Hardware
Software
Ontologies
Experiments
Conclusion

References




#inria 1 hanks

r - v~

Networking
Needs and

Solutions D T. Clausen and P. Jacquet.

Optimized Link State Routing protocol (OLSR), 2003.

O. Mehani
D M. Krochmal S. Cheshire.
Multicast DNS.

Introduction
Scenarios
Hardware
Software

_ | N i G
Ontologies r'S ng-g ,qnq L. Liming.

Experiments
Conclusion

References


http://files.multicastdns.org/draft-cheshire-dnsext-multicastdns-06.txt
http://files.dns-sd.org/draft-cheshire-dnsext-dns-sd.txt
olivier.mehani@inria.fr

	Introduction
	Mobile Vehicles Scenarios Requiring Communication
	Hardware and Lower Level Networking Software
	Higher Layers Software Components
	Short Overview of Ontologies
	Experimental Results and Comments
	Conclusion
	References and Discussion

