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• BRUSSELS, 24 January, 2019 –

• In 2018, there were 281 climate-related and 
geophysical events recorded in the EM-DAT 
(International Disaster Database) 

•10,733 deaths, and over 60 million people affected 
worldwide. 

• In the 21st century, earthquakes and tsunamis 
have been the deadliest disasters, and this trend 
continued in 2018.” 
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BACKGROUND - 1 
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1. Sichuan, China earthquake in 2008 killed at least 69,000 people, injured more 
than 374,000, leaving 4.8 million homeless.



BACKGROUND - 2
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2. Haiti earthquake in January 2010, causing over 200,000 fatalities, 300,000 
injuries and leaving over 1 million people homeless (Yates and Paquette, 2011) 



BACKGROUND - 3
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3. Pacific Ocean earthquake and subsequent tsunami in Japan in March 2011 that 
cost the Japanese economy more than $300 billion and caused unprecedented 
loss to the Japanese people, their environment, and the global economy 



BACKGROUND - 4
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4. Kaohsiung, Tainan earthquake on February 2016. More than 100 people died 
and numerous buildings reportedly collapsed. A total of 34 historical buildings 
around Taiwan were damaged, in which 23 of them are located in Tainan.

Source : http://focustaiwan.tw/news/aedu/201602150019.aspx
http://www.reuters.com/article/quake-taiwan-woman-idUSKCN0VH04Z

http://focustaiwan.tw/news/aedu/201602150019.aspx
http://www.reuters.com/article/quake-taiwan-woman-idUSKCN0VH04Z


EARTHQUAKE FATALITIES 1990– 2014 
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No of Earthquakes and Fatalities from year 2000 – 2014 by US Geological Survey (USGS)
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Source: Michigan Tech University, geo.mtu.edu



The communication problem

• Largest casualty in 2018 – in Papua New Guinea - left 181 dead, and 
affected over half a million people, many of whom lived in remote 
highlands which were difficult to reach by aid and rescue 
operations. 

• Can local people help themselves? 

• Can victims provide real-time, accurate information to helpers and 
organisations that can help them? 

• Vital information to share
• Location
• Personal well-being
• Critical needs
• Capabilities to help 
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EXISTING COMMUNICATION TOOLS
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1. SEA-EAT blog (2004): 

Pacific Ocean Earthquake 

2. PeopleFinder (2005): 
Hurricane Katrina 

3. Nepal Earthquake Missing 
People Facebook (2015)

4. Nepal Earthquake Missing 
People Web Sites (2015)



Source : https://www.facebook.com/missingpeople.uk/

Missing People on Facebook
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Missing People Web Sites

Source : http://familylinks.icrc.org/nepal-earthquake/en/Pages/search-persons.aspx13



GAPS IN EXISTING TOOLS
• Web based 

• must have access to Internet browser in time of needs; UI not suitable for on-the-go 
mobile devices

• Informal information - natural language based
• information can not be easily transformed or summarised, and given to all relevant 

rescue workers to act upon in a timely fashion

• Un-verified and monitored information, e.g.  
• May mistaken victim’s ID

• Lost track of victims

• Focused on reporting missing people, limited help in rescue coordination

• No real-time feedback/communication/monitoring of victims, e.g. 
• Missing victims’ live well-being information: e.g. alive, dead, injured, in critical 

conditions, resources needed, location, mental states, etc. 14



PROBLEMS WITH DISASTER RESCUE
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• Effective communication and assist coordination is needed – to support victims, 
communities, rescuers and organizations who are involved directly or indirectly 
during and just after an earthquake, thereby providing speedier recovery and relief 
to the victims as possible 

• Formal help may be delayed 
• Set t up of temporary rescue organisations can take time or delayed

• Available resources may not be utilised efficiently - people nearby can help themselves by 
better coordination and working together

• Rich and diversified data needed for rescue

• Data from different organisations - technical/specialised - how to share for 
public use? 

• Data are stored in different format – uniform use? 

• Live monitoring from victims, inc. multi-communication channels from victims

• Live monitoring of resources, e.g. availabilities of hospital beds

• Live monitoring of impact of disasters



How may people help each other and 
themselves? 
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Mobile devices are used worldwide and have many useful features, e.g. location-based 
information and services, built-in communication mechanisms, in-situ multi-gestures (e.g. 
vibration), that can indicate missing people’s location and their well-beings. 



SOLUTION
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•Person-oriented (not organisation) communication –
information feed available for aids and rescue teams

•Ontology based 

•Mobile Communication framework for Emergency 
Response Agent based approach
• ER Agent based Communication Language – ER-ACL
• ER Agent based Communication Protocol – ER-ACP

•Communication during network breakout – P2P

• Energy saving solutions for smart phones



Emergency Response Framework
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Top Level Ontology
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The Event Ontology
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[Adapted from: Babitski et al., 2011; Chou et al., 2011; Ratnam and Karunaratne, 2008; Yan, 2011] 



The Agent Ontology
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[Adapted from: Bosch, Cyganiak, Gregory and Wackerow, 2013; Hsu, Lin, Yang and Huang, 2012; Liu, Brewster and Shaw, 2013a, 2013b  

Source from: FOAF (http://xmlns.com/foaf/spec/ ]

http://xmlns.com/foaf/spec/


Role Ontology



Communication Mechanism Ontology
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New Emergency Response ACL Performative
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Three-way handshake
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Mobile Kit Disaster Assistant (MKDA)
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Me
Victim
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Helper’s message notification
And map-based User Interface
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Messaging User Interface



Summary and Conclusions
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• New innovative personalisable mobile communication system for 
emergency response

• Person-centric, victim-centric approach

• Precise, accurate, real-time information feed w provenance 

• User-controlled information sharing 

• Emergency Response framed as Agent Based Problems

• Formal based framework and foundations

• Targeted user group 9-99 years old

• Development with domain experts

• Good feedback on initial trials



Thank you for Listening !
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