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b Why have we pursued this ?

* Because we have seen disasters beyond our
Imagination.



h" | The Tsunami of 2004

Source: NOAA video, retrieved from Wikipedia


http://upload.wikimedia.org/wikipedia/commons/4/47/2004_Indonesia_Tsunami_Complete.gif
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;L’m‘ ah The Tsunami of 2011
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Source: NOAA, retrieved from Wikipedia


http://upload.wikimedia.org/wikipedia/commons/8/84/2011_tsunami_wave_height.jpg

I¢,”  Sendai Airport Damaged
by Tsunami

Source: US Air Force, retrieved from Wikipedia


http://upload.wikimedia.org/wikipedia/commons/5/54/SendaiAirportMarch16.jpg
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Will the communication infrastructure survive ?
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A collapsed bridge can cut down fiber optics --
cutting communication to the whole region
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Flood damages also affect electricity supply..
No power = No communication



What is DUMBONET ?

Digital Ubiquitous Mobile Broadband OLSR Network
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The exp8n’ments}viil provide
feedbacks forifurther enhancement
of related network@and application
protocols for emefg@ency situation.
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DUMBONET Objectives

 DUMBONET aims to

— produce a collection of post-disaster emergency
communication tools

* which can be quickly and reasonably deployed for
rescuer activities.

— enable multimedia communications

* Photos, videos, texts, audios
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DUMBONET Principle #1

e Use of commodity devices as user terminals

In the past:
Notebooks

Near Future:

— Tablets &

Current :
Netbooks & 5 Embedded systems
Mobile phone
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http://images.google.com/imgres?imgurl=http://gadgets.boingboing.net/fujitsu-siemens-mini-netbook-450.jpg&imgrefurl=http://gadgets.boingboing.net/2008/08/28/fujitsu-siemens-amil.html&usg=__kDfuEndb6WvLwub4315c-gzB8Og=&h=401&w=450&sz=33&hl=en&start=9&um=1&itbs=1&tbnid=BOfoD3WQzQFVeM:&tbnh=113&tbnw=127&prev=/images?q=netbook&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.livbit.com/article/wp-content/uploads/2008/12/apple_netbook_2.jpg&imgrefurl=http://www.livbit.com/article/2008/12/03/what-would-apple-netbook-look-like/&usg=__68SynuMTXec0_OL7ql1IelUrCw0=&h=337&w=450&sz=38&hl=en&start=3&um=1&itbs=1&tbnid=ysev1-ytK8ajeM:&tbnh=95&tbnw=127&prev=/images?q=netbook&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.readmobilenews.com/wp-content/uploads/2009/05/verizon-prepping-the-ipad.jpg&imgrefurl=http://wfnx.com/shows/mornings/archive/2010/01/28/podcast-the-ipad-1-28-10.aspx&usg=__G2h01DD9KH8MZuqWaOaaTYDxdZw=&h=300&w=450&sz=21&hl=en&start=19&um=1&itbs=1&tbnid=RRH2FJtr46DKzM:&tbnh=85&tbnw=127&prev=/images?q=ipad&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1
http://images.google.com/imgres?imgurl=http://blog.mobiles.co.uk/wp-content/uploads/2007/11/nokia-6300-most-popular-mobile-phone.jpg&imgrefurl=http://educationalsoftware.wikispaces.com/Online+tools&usg=__Ag_AquCj9gEtWenackx8CSm8yHg=&h=481&w=393&sz=31&hl=en&start=1&um=1&itbs=1&tbnid=N0pE2NWvTLHrjM:&tbnh=129&tbnw=105&prev=/images?q=mobile+phone&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1

B bumBONET Principle #2

* |nfrastructureless or relying less on
infrastructure




e DUMBONET Principle #3

* Integration of heterogeneous communication
technology



http://images.google.com/imgres?imgurl=http://www.livbit.com/article/wp-content/uploads/2008/12/apple_netbook_2.jpg&imgrefurl=http://www.livbit.com/article/2008/12/03/what-would-apple-netbook-look-like/&usg=__68SynuMTXec0_OL7ql1IelUrCw0=&h=337&w=450&sz=38&hl=en&start=3&um=1&itbs=1&tbnid=ysev1-ytK8ajeM:&tbnh=95&tbnw=127&prev=/images?q=netbook&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1
http://images.google.com/imgres?imgurl=http://blog.mobiles.co.uk/wp-content/uploads/2007/11/nokia-6300-most-popular-mobile-phone.jpg&imgrefurl=http://educationalsoftware.wikispaces.com/Online+tools&usg=__Ag_AquCj9gEtWenackx8CSm8yHg=&h=481&w=393&sz=31&hl=en&start=1&um=1&itbs=1&tbnid=N0pE2NWvTLHrjM:&tbnh=129&tbnw=105&prev=/images?q=mobile+phone&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1

e INTERLaD

DUMBONET Principle #4

e Scenario-specific Applications
— Fault-tolerance (e.g. self-configuring, self-healing)
— Peer-to-peer
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DUMBONET Principle #5

* To deliver practical systems that work in the
real world

— Not just a theoretical model or simulation
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Our current equipment and tools

As of March 2011
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Asus EEE PCs

Asus EEE PC 1002 HA

Power: 12VDC 3A (36W)

Built-in 802.11n chipset, however
when we operate this in Ad hoc
mode, it may have some
compatibility problems esp. in
joining other Ad hoc nodes using
different WiFi chipsets.

Our workaround is to use a
common model of external
Linksys 802.11g WiFi dongle (as
shown) for compatibility with
other nodes

Using a USB extension cord is
recommended so that you can put
and rearrange the antenna in a
better position (having a LOS with
other nodes).



‘H‘ Asus EEE PCs

Asus EEE PC 901

- Power: 12VDC 3A (36W)

- Built-in 802.11g.

- However, we typically use an
external Linksys 802.11g WiFi
dongle (as shown) for
compatibility with other nodes

- Using a USB extension cord is
recommended so that you can put
and rearrange the antenna ina
better position (having a LOS with
other nodes).
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Notes on Asus EEE PC

* In general, any model would do. But you may want to look for
the following:

— It should have 12V rating, so that you can charge it directly from any
12VDC supply (e.g. a car battery) — you will need to make a battery
connector (not too difficult.)

— It may have a built-in 802.11 chipset, whether it be 802.11g or
802.11n. If they are of different WiFi chipsets, You may find them
incompatible to operate in Ad-Hoc mode — using a common model of
external USB WiFi dongle is recommended

— It should have Bluetooth (some cheap EEE PCs don’t have Bluetooth).
This allow file exchanges with mobile phones that support Bluetooth



ko External WiFi Dongle 1/2

Linksys WiFi dongle

Mode: WUSB54GC

FCCID: Q87-WUSB54GC

802.11g

Outdoor range is approximately 120 — 130 meters

Using it in a horizontal position
yields a shorter distance between nodes

Using it in a vertical (either up or down) position
is recommended
(this is why we should have a USB extension chord)



ko External WiFi Dongle 2/2

Another Linksys WiFi dongle which is also

good

- Mode: WUSB54G ver. 4

- FCC ID: Q87-WUSB54GV4

- Same chipset as that of WUSB54GC —
compatible in Ad-hoc mode

- 802.11g

- Outdoor range is also approximately 120
to 130 meters

- Try to have the antenna arranged in a |
vertical position for best result}




Any good headset with
microphone would be good

Some Asus may support Bluetooth,
But we haven’t tried Bluetooth
headsets yet.




Any cheap 12VDC sealed lead-acid
battery would be equally good.

The difference would be in the Amp-
Hour (AH) rating. The more AH rating
the better, but that also means it’s
heavier !!



IntERLab
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¢ Battery Charger

A typical 12VDC charging station
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Voltage reading (should be > 12 V)



TRecharging the netbook & operating fro
an external 12V battery

= The nicest thing of having all-12V
| systems is now revealed.

You can recharge and/or operate the
12V netbook from an external battery
directly !!

You will need to make a batter power
connector. It is not too difficult. You
need to find a jack that fits and to
observe the polarity (+/-)




= Linux, with a slightly modified
kernel to boost up the maximum
WiFi tx/rx power

=  OLSR routing daemon

= EasyDC — Interactive multimedia
communication — chat, voip, video

= Bluetooth GPS module —to report
position

= SMON, Structured Mesh Overlay
Network — we have an overlay on
top of OLSR MANET

= DTS-OLSR, intERLab’s version of
Disruption Tolerance Network (DTN)
on OLSR, utilizing SMON and DTN2
reference implementation
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Our Experience
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Mobile Ad Hoc Network (MANET)

 Band D as intermediate nodes forward a packet to E

* Infrastructure-less
* Multi-hop network
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The OLSR Routing Protocol
(for MANET)
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Flooding:
Inefficient & waste of energy

Multipoint Relay:
Only few selected nodes relay
the information



T Peer-to-Peer
Self-Configuring & Self-Healing

=
Operated
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t Multlmedla Communications for Disaster
Emergency Responses

* Interactive Video, Voice, and Instant Messaging
— very important for situational awareness

* Peer-to-Peer Paradigm ( no centralized server **)
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‘A Test Deployment in 2006

e LT
"'Jf';'. ) 2 o

o A S
AR

‘\'. '




ﬁl\’lnt ab

* Facial Recognition System (optional)
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Face Recognition : to search and identify people



L P DUMBONET Il (2008)

obile nodes and routers are placed on
all boats moving In the sea moving
hicles like motor bikes, tuk tuk and cars
the shore forming Vehicle-to-Vehicle
MANET. Fixed network access points
laced within the proximity of the V2V

DUMBO2 is the second phase of the “ network are the point of attachment to
project where we assume that partia L\ ’(‘!he normal Internet.

recovery of the fixed infrastructure has v d ¢
been successful. The foéu fghis ph ‘* Mlultimedia communications among
is on how to automaticallyiet . field workers using V2V network is the
mobile ad hoc netwo main target of this demonstration.
infrastructure in order " The experiment will provide feedbacks
networks set up for e . for further enhancement for related
with the normal Inte network and application protocols

for emergency situation.

The project aims to demonstrate the use
of mobile ad hoc networks in an emergency
situation where fixed network infrastructure
has been destroyed by natural disaster.

Project Leaders: Tech Partners and Sponsors:

- intERLab/AIT, Thailand - NECTEC, Thailand ~

- Hipercom/INRIA and LOR/ - UniNet, Thailand ‘mao
Telecom SudParis, France - French Regional b

_- WIDE Project, Japan Coorperation, France

— ——— _—
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Vehicular Ad Hoc Network (VANET)
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DUMBONET Il (2008)
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http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=CIMG2961.JPG
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=PA231077.JPG
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=DSC08696.JPG
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=PA220965.JPG
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=pic2.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo2&image=CIMG2922.JPG
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OLSR Overlay Network

Overlay 1: OLSR overlay network

OLSR GW
OLSR
G
A

Internet
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We have an optional GEO-tagging capability
Each node can report its present lat/lon if it has a GPS



- IntERLab

1% 1n 2008, After Cyclone Nargis struck Myanmar

IntERLab’s staff members
trained Myanmar engineers and
NGOs for the deployment of
DUMBONET in Myanmar




and there, DUMBONET was
deployed to help the Myanmar
people.



DUMBONET Il
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Khao-Yai (~Grand Mountains) National Park, Thailand
- Trail in a dense tropical rainforest (~ 3 KM)
- Highly ‘challenged’ environment:
- Trees and terrain disrupt our WiFi, CB, and GSM signals
- Even GPS signal oftentimes cannot get through dense tree leaves



h " How to enable multimedia emergency
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http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03653.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03453.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03430.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03466.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03624.jpg
http://www.interlab.ait.ac.th/dumbo2/gallery/index.php?album=dumbo-activities/dumbo-thng-camp&image=DSC03581.jpg
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s DTN : Disruption Tolerance Networking “**

* Also known as Delay Tolerance Networking

* DTN Research Group

— http://www.dtnrg.org/



http://www.dtnrg.org/
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¢ When You have a “Not-Always-On” Network: %
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Space and time perspectives

Time

Connectivity

T=1 Attime T=1

C tivit
= onnectivity

=2 ®© o @ At time T=2
T=3 @D/" Mnectivity
At time T=3




I, Q:ls there a space-time path

Time

T=1

T=2

fﬁi{ {-);.é"‘\)\x
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Connectivity
At time T=1

@ Connectivity
‘ @ At time T=2

@D/" ‘/’X&) Connectivity
At time T=3
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Al: Yes, this is one possible path

Time -
’
a I Connectivity
T=1 I At time T=1
I
i
_ Connectivity
T=2 D At time T=2
T=3 Cor_mectivity
At time T=3
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Time

T=1

A2: Yes, this is another possible path
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Connectivity
At time T=2
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Z Connectivity
At time T=3
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WiFi MANET + DTS-OLSR
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4. The DTN file bundle arrives at
its destination EEE PC (e.g. a
command headquarter, or
other members of the rescue
team)




Challenges in Emergency Response
Communication

* Dealing with mobility

* Dealing with special
situations

* Intelligent information
processing

e Cross-layered approach

 Multi-mode Information
delivery: streaming, store-
and- forward, feeds




~ Inth:' ab

Thtegration of Different Technologies%;’;

“Anything that can go wrong will go wrong” — Murphy’s Law


http://images.google.com/imgres?imgurl=http://gadgetsteria.com/wp-content/uploads/2009/11/light-switch.jpg&imgrefurl=http://gadgetsteria.com/2009/11/18/ntt-docomo-jumping-2g-ship-a-little-early-set-to-abandon-in-december-2010/&usg=__qXUqKXqVbgYMaZxoPZYhfDDzUq8=&h=416&w=500&sz=47&hl=en&start=17&um=1&itbs=1&tbnid=t-4D1jeHnecfWM:&tbnh=108&tbnw=130&prev=/images?q=technology+mixed+up&um=1&hl=en&rls=com.microsoft:en-US&tbs=isch:1
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* WIDE Project, Japan
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 LOR/Telecom SudParis, France
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