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Why have we pursued this ? 

ÅBecause we have seen disasters beyond our 
imagination. 



The Tsunami of 2004 

Source: NOAA video,  retrieved from Wikipedia  

http://upload.wikimedia.org/wikipedia/commons/4/47/2004_Indonesia_Tsunami_Complete.gif


Hurricane Katrina  
ά!ŦǘŜǊ ǎǳǊǾƛǾƛƴƎ IǳǊǊƛŎŀƴŜ YŀǘǊƛƴŀϥǎ ƛƴƛǘƛŀƭ ōƭƻǿΣ ǘƘŜ ǊŀŘƛƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 

system for the New Orleans police and fire departments dissolved as its 
ǊŀŘƛƻ ǘƻǿŜǊǎ ƭƻǎǘ ǘƘŜƛǊ ōŀŎƪǳǇ ǇƻǿŜǊ ƎŜƴŜǊŀǘƻǊǎ ƛƴ ǘƘŜ ŜƴǎǳƛƴƎ ŦƭƻƻŘΦέ 

 

ά{ƻƳŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ōǊƻǳƎƘǘ ōŀŎƪ ǳǇ ǉǳƛŎƪƭȅΣ ŜȄŎŜǇǘ ǘƘŀǘ 
technicians were blocked from entering the submerged city for three days by 
state troopers who were themselves struggling with an overwhelmed radio 
system from a different manufacturer. 

 

ά²ƛǘƘ ǊŜƎǳƭŀǊ ǇƘƻƴŜ ŀƴŘ ŎŜƭƭǳƭŀǊ ǎŜǊǾƛŎŜ ƪƴƻŎƪŜŘ ƻǳǘ ƛƴ YŀǘǊƛƴŀϥǎ ǿŀƪŜ -- the 
New Orleans mayor's office had to cobble together an Internet phone link 
with the outside world -- first responders were simply unable to share 
ŜǎǎŜƴǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦέ -- LiveScience.com 



The Tsunami of 2011 

Source: NOAA,  retrieved from Wikipedia  

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


Will the communication infrastructure survive ? 

A collapsed bridge can cut down fiber optics --   

cutting communication to the whole region 

Image sources: various internet sites 



Will the communication infrastructure survive ? 

Flood damages also affect electricity supply..  

No power = No communication  

Image source: US Coast Guard 



What is DUMBONET ? 

A Multimedia Emergency Communication Network 

which aims for the situations where there is very little, severely  

disabled, or no communication infrastructure available. 



DUMBONET Objectives 

ÅTo provide a collection of post-disaster 
emergency communication tools  

ïwhich can be quickly and reasonably deployed for 
rescuer activities. 

ÅTo enable multimedia communications 

ïPhotos, videos, texts, audios 

 



DUMBONET Principle #1 

ÅUse of commodity devices as user terminals 

In the past: 

Notebooks 

2010 : Netbooks, and  

Bluetooth-enabled mobile  

phones 2011 Newest additions: 

Tablets, Smartphones 

and Embedded systems 

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://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
http://en.wikipedia.org/wiki/File:Beagle_Board_big.jpg


DUMBONET Principle #2 

ÅInfrastructureless or relying less on 
infrastructure ς the devices should connect to 
themselves 

 



DUMBONET Principle #3 
ÅIntegration 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


DUMBONET Principle #4 
ÅScenario-specific Applications 
ïFault-tolerance (e.g. self-configuring, self-healing) 

ïPeer-to-peer 



DUMBONET Principle #5 

ÅTo deliver practical systems that work in the 
real world 

ïNot just a theoretical model or simulation  



DTN/OLSR 
MANET 

(Multi-hop) 
Cloud 

DUMBONET Router Connectivity 

Mobile 
Router 

Wi-Fi 

Bluetooth 



Current equipment and tools 



Using Asus EEE PCs as 
DUMBONET Mobile Routers 

Mobile 
Router 



External Wi-Fi Dongles 

Linksys WiFi dongles 
- Mode: WUSB54GC  and WUSB54G ver 4 
- Mainly 802.11g 
- Outdoor range is approximately 120 ς 130 meters 
 

WUSB54GC WUSB54G ver. 4 



Smartphones and Tablets 

Smart phones and tablets as:  
- VoIP Client 
- E-mail Client (for Email-to-DTN service on MANET) 
- WWW Client (for Social Network service on MANET) 
- Bluetooth Agent  (for BT-to-DTN service on MANET) 



Integration with Inmarsat BGAN 



Spare Battery and Charger 

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



Recharging the netbook & operating from an 
external 12V battery 

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



Under the hood of Mobile Routers 

Á Ubuntu Linux  10.04LTS with kernel patches 

Á OLSR daemon 

Á SMON, Structured Mesh Overlay Network 

Á DTS-OLSR, ƛƴǘ9w[ŀōΩǎ version of Disruption 

Tolerance Network (DTN) on OLSR , utilizing 

SMON and DTN2 reference implementation 

Á EasyDC ς Interactive multimedia communication 

ς chat, voip, video 

Á Bluetooth-to-DTN service 

Á Email-to-DTN service 

Á Social Network on MANET service 

Á hostapd, dhcpd to make each node an access 

point 



A not-so-long ago  
History of DUMBONET 
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DUMBONET I  
(December 2006) 



Mobile Ad Hoc Network (MANET) 

ÅB and D as intermediate nodes forward a packet to E 

ÅInfrastructure-less 

ÅMulti-hop network 



The OLSR Routing Protocol 
(for MANET) 

Flooding: 

Inefficient & waste of energy 
Multipoint Relay: 

Only few selected nodes relay  

the information  
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Peer-to-Peer 
Self-Configuring & Self-Healing 



Multimedia Communications for Disaster 
Emergency Responses 

Å Interactive Video, Voice, and Instant Messaging  
ïvery important for situational awareness  

ÅPeer-to-Peer Paradigm ( no centralized server ** ) 



A Test in 2006 


