
GRC
Grupo de Redes de Computadores
Computer Networks Group

GRC
Grupo de Redes de Computadores
Computer Networks Group

� Research Activity Report - June 15, 2011
� http://www.grc.upv.es

1GRC Research Activity Report - June 15, 2011



Group structure

� Universidad Politécnica de Valencia, SPAIN

� Computer Engineering Dept. (DISCA)
�GRC

� Created in 2000

� Group structure:

� 13 Professors:

2
G

R
C

 R
es

ea
rc

h 
A

ct
iv

ity
 R

ep
or

t -
Ju

ne
 1

5,
 2

01
1

� 13 Professors:
� 1 full professor

� 10 associate professors

� 2 assistant professors

� 7 PhD students
� 3 full-time

� 4 part-time

� 5 Master students



Area of interest

� Autonomous Wireless Networking Systems 
� based on “mobile ad hoc networks” (MANETs)

� Areas of application:
� Vehicular networks

� Sensor networks

� Community Networks

� Ubiquitous Computing
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GRC work methodology

CASTADIVA
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ns-2 ns-3 
Simulation

Prototyping

Emulation



CASTADIVA

� A MANETs emulator

5

http://castadiva.sourceforge.net/
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CASTADIVA: Interface
6

G
R

C
 R

es
ea

rc
h 

A
ct

iv
ity

 R
ep

or
t -

Ju
ne

 1
5,

 2
01

1

GRC Research Activity Report - June 15, 2011



Research activities on ITS of the UPV 
Networking Group (GRC)
Research activities on ITS of the UPV 
Networking Group (GRC)

� VANETS Simulation and Modelling 

� eNOTIFY project

� eSBR: a warning advertisement systems� eSBR: a warning advertisement systems

� Content Broadcasting

�… future plans …



Realistic attenuation and visibility models (RAV) 

� Problem statement:
� The radio propagation models are typically unrealistic. 

� The physical obstacles present in urban environments (mostly 
buildings) are not taken into account.

� Therefore:
� The results obtained are too optimistic.

� Uncertainty about the validity of proposed solutions.

Our goals:
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� Our goals:
� Simulate real roadmap scenarios

� Take into account the impact of the buildings in signal propagation

� Introduce new radio propagation models (RPMs) that increase the level 
of realism of the experiments:

� Reduce to a minimum the computational overhead:
� Simulators (ns-2) are already too slow

� Changes in the channel model are critical: O(n) time increase 



RAV: Simulating real roadmap scenarios

� Step 1: www.openstreetmap.org
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RAV: Simulating real roadmap scenarios

� Step 2: SUMO
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RAV: Simulating real roadmap scenarios

� Step 3: ns-2 and CityMob

� Models random direction 
changes

� Simulates semaphores at 
random positions (not only 
in crossing), and with 
different delays
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different delays

� Adds traffic density. 
Vehicles must move 
slower than in the 
outskirts

� User can change the 
probability of a node being 
located inside the 
downtown area



RAV: CityMob for Roadmaps (C4R)
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RAV: Radio Propagations Models

� Realistic Radio Propagation Models (RPMs) 
� Distance Attenuation Model (DAM)

� Building Model (BM)

� Building and Distance Attenuation Model (BDAM)
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Research activities on ITS of the UPV 
Networking Group (GRC)
Research activities on ITS of the UPV 
Networking Group (GRC)

� VANETS Simulation and Modelling

� eNOTIFY project

� eSBR: a warning advertisement systems� eSBR: a warning advertisement systems

� Content Broadcasting

�… future plans …



Traffic Control
Centre

eNotify: the pan-European eCall concept

FSD

FSD
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eNotify: Industrial partner

� Applus+ IDIADA is dedicated to 
product development in the 
automotive sector, offering 
engineering, testing and 
homologation services to the 
industry world-wide.  Applus+ 
IDIADA undertakes global vehicle 
development projects for the 
principal manufacturers and has 

� Applus+ was created in 1996 to 
enter the U.S. marketplace into the 
vehicle emissions sector. Today,  
Applus+ employs over 8,200 
employees in 29 countries with 
businesses ranging from automotive 
inspection and maintenance, to 
certifications, technological services 
and damage and survey claims.
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principal manufacturers and has 
consolidated its position as a 
reference in the sector.

and damage and survey claims.
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eNotify: basic architecture
17

Internet

Service Provider

3) NOTIFICATIONS

Emergency Units
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DETECTION OBU



eNotify: first crash tests
18
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More picture and a video, here:
http://www.grc.upv.es/600/activities.html

Barcelona International Motor Show 2009. 

May 9th, 2009



eNotify: in-vehicle system (IVS) evolution
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eNotify: in-vehicle system (IVS) details

0            31

Sequence #

0               31

Sequence #

Timestamp

AccX

AccY

AccZ

Roll

StateFront

StateSide
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Frontal impact: acceleration graphs
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� Approximated by trapezoids with consecutive measurements

� Necessary to determine the initial time, duration and threshold
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eNotify: next steps

� Alerts propagation
� eSBR

� Alerts fusion

� Integration with more sensors
� Improve car crash detection

� Also:
� Video-communication between car and CU
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� Video-communication between car and CU

� Increase fault-tolerance

� …
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Research activities on ITS of the UPV 
Networking Group (GRC)
Research activities on ITS of the UPV 
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� VANETS Simulation and Modelling

� eNOTIFY project

� eSBR: a warning advertisement systems� eSBR: a warning advertisement systems

� Content Broadcasting

�… future plans …



eSBR: a warning advertisement systems

� In a warning advertisement 
system:
� Collided vehicles periodically 

broadcast their conditions

� When other vehicles receive 
these warning messages, they 
store and immediately forward 
them by re-broadcasting the 
message
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� Warning messages should be 
propagated to all vehicles in 
the target area

� In urban environments an 
accident can cause many 
vehicles to send warning 
messages. 

� The broadcast storm 
problem.

24



eSBR: an example 
25
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eSBR: core algorithms
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Research activities on ITS of the UPV 
Networking Group (GRC)
Research activities on ITS of the UPV 
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� VANETS Simulation and Modelling

� eNOTIFY project

� eSBR: a warning advertisement systems� eSBR: a warning advertisement systems

� Content Broadcasting

�… future plans …



Content broadcasting in vehicular networks

� Challenge: deliver contents to highly mobile receivers 
(vehicles)

� E.g., a possible scenario:
� A private corporate server broadcasts announcements to passing 

vehicles offering information of local interest 
� e.g. news, special offers, prices, etc.

� interested vehicles capture broadcasted information while moving
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Raptor codes

� Application Layer FEC (AL-FEC) coding has recently emerged 
as an important solution to compensate for packet losses in 
Binary Erasure Channels (BEC) like the Internet or wireless 
networks.

� In this field, Raptor codes are increasingly becoming one of 
the main rateless coding solutions, mainly due to their 
computational efficiency.
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RCDP: Raptor-based Content Delivery Protocol
30

� burst rate transmission is continuously 

adjusted according to the available 

channel bandwidth

� UDT library used as transport layer 

framework

� Y. Gu and R. Grossman, 

“UDT: UDP-based data 

transfer for high-speed 

wide area networks,” 

Computer Networks, vol. 

51, no. 7, 2007.
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Toward a Smart Architecture To Collect Vehicles and 
Environment Data

32

eCOVEDA communication
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Internet



Smartphones as sensors: “BlackBox OBD DROID”
33
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Smartphones as sensors: “BlackBox OBD DROID”
34
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Vertical Handover

� A seamless handoff is 
defined as a handoff 
scheme that maintains 
the connectivity of all 
applications on the mobile 
device when the handoff 
occurs.
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occurs.

� Two goals: low latencies 
and few packet losses

� Standard: IEEE 802.21

� Context aware based 
approach

35



Sensor NetworksSensor Networks

�MRLG

GRC Research Activity Report - June 15, 2011 36



Wireless sensor networks for critical tasks

� we developed an event generation framework compatible 
with the ns-2  simulator  that includes tools  to  model  
intruder detection events, as well as fire/gas propagation 
scenarios. 
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MRLG Routing for WSNs
38
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Community NetworksCommunity Networks

� Ruralnet

� Ruralnet 2.0 & Guifinet

� Security� Security
• Active attacks

• Passive attacks

GRC Research Activity Report - June 15, 2011 39



Ruralnet

� http://ruralnet.sourceforge.net/
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Backbone Network

End Users

Wireless Mesh 
Distribution System

Captive Portal
Application

HTML

CSS

XML

XSL

Javascript

DHTML



GRC and TeSo deployed RuralNet in Mozambique
41
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RURALNET 2.0 &

� Load balancing

� Routing optimization

� Hot-Spots management
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Security attacks classification
43

Attacks on routing

Active attacks Passive 

attacks

Packet silent Routing Routing Flood network
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Blackhole attack detection using watchdogs
44

EKIGA

User A User B

Watchdog

Blackhole detected !!
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CASTADIVACASTADIVACASTADIVACASTADIVA
(Ad-hoc network simulator) 

SEFORASEFORASEFORASEFORA

Devices Devices Devices Devices 
(ad(ad(ad(ad----hoc nodes)hoc nodes)hoc nodes)hoc nodes) 

SimulationSimulationSimulationSimulation

controllercontrollercontrollercontroller
JADE (MultiJADE (MultiJADE (MultiJADE (Multi----

Agent Platform)Agent Platform)Agent Platform)Agent Platform) 

PIEAgent

PDPAgent

Active attacks detection: framework
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SEFORASEFORASEFORASEFORA
(Attack injection) 

routersroutersroutersrouters

laptopslaptopslaptopslaptops

PEPAgent

1

PEPAgent

2
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Anonymity (passive) attacks
46
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�Visualize 
mobile 
nodes’ 
motion 
patterns



Solution being evaluated

1.Prototype based 
on HIP + 
pseudonymous

2.Adopt a 
proactive routing 
protocol (OLSR)

3.Spread the traffic 
among all the 
nodes uniformly
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nodes uniformly

4.Use multiple 
paths for the 
same data flow
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Ubiquitous Computing Ubiquitous Computing 

� Ubiqmuseum

� Bluefriend

� Bluemall� Bluemall

� UbiqBioparc

GRC Research Activity Report - June 15, 2011 48



UbiqMuseum: System Architecture
49

MCDS: Museum Central Data Server
MIP: Museum Information Points
MIC: Museum information clients
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The final configuration
Depends on the 

physical
structure of the 

facilities

MIP
(Venus)

MIP

(Meninas)

MIP

(Monalisa)

Client
ClientClient

Client

Client

Bluetooth

based Network

PDA’s client 

main screen



MIP Bluetooth Prototype: Schematic overview

� Based on commercial off-the-shelf components
� Bluetooth tranceiver

� Implements the  Radio Base-Band and the Link Manager

� MIPs microprocessor
� HCI and L2CAP firmware 
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BlueFriend

� Bluefriend, an application 
based on Bluetooth to create 
mobile social networks. 

� Bluefriend periodically scans 
the environment in search for 
other members of the 
Bluefriend community; 
� when found, “virtual personal 

cards” (VPCs) are exchanged 
with information about: user 
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with information about: user 
preferences, likes/dislikes, etc. 
to assess the degree of 
matching among found users. 

� High degrees of matching 
result in the exchange of 
personal information and 
contact details so that 
connected users are aware of 
how to reach each other in a 
future.
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BlueFriend: creating a profile
52
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BlueMall

� Advertising system based on Bluetooth.

� Bluetooth terminals receive data with advertising content 
(mainly) sent from various access points.

� These contents are controlled in a centralized manner.
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BlueMall: components general scheme
54
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Central server

WiFi based mesh
backbone

GPS

UbiqBIOPARC
55
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Client device
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UbiqBIOPARC: User Interface
56
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UbiqBIOPARC: using GPS and gyroscope
57
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EasyMANET: VisualDNS
58
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Multimedia Content DeliveryMultimedia Content Delivery

� DACME

� DACME-SV
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DACME architecture

� The proposal involves and 
integrates three elements

� Transport layer and 
middleware
� Distributed Admission 
Control for Manets 
Environments (DACME)

Routing layer
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� Routing layer
� Multiple paths as an 
extension of a standard 
protocol (MDSR)

� MAC layer
� IEEE 802.11e

IEEE802.11e

IEEE802.11g



DACME architecture

� The application registers 
with DACME, indicating the 
source port, as well as the 
destination's port and IP 
address

� DACME periodically sends 
probes to assess available 
bandwidth on the path

� The port state is set to up 
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� The port state is set to up 
or down according to 
current network conditions

� The packet filter module is 
responsible for enforcing 
accept/reject decisions, and 
also for changing the 
packet's TOS field if 
accepted 
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DACME-SV: Goals

� Extend DACME to support scalable video.
� Pass from  a single-level video output to a  multi-level video output. 

(see figures below)

� Decrease Idle times.

� With DACME-SV, path information is used by the source to 
decide how many video layers can be transmitted over the 
network without congesting it, thus guaranteeing that traffic 
will not exceed network capacity.
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will not exceed network capacity.
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DACME testbed
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More information @ http://www.grc.upv.es/
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