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Which agencies help now?Which agencies help now?



Coordination of Humanitarian Response

• Developing common strategies
• Assessing situations and needs
• Convening coordination forums
• Mobilizing resources  
• Addressing common problems 
• Administering coordination mechanisms
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Logo - Click to go to home page

Raising Funds



Military AssistanceMilitary Assistance
E.g. Unified Assistance CSFE.g. Unified Assistance CSF--536536
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What technologies and What technologies and 
organisational frameworksorganisational frameworks

are already useful?are already useful?



Relies on People to People Communication



Relies on People to Populate











Typical Rescue Coordination CentreTypical Rescue Coordination Centre

JRCC director’s desk
computer
operator’s

desk

fax
operator’s

desk

information boardincident board asset board

area map bin
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NeedsNeeds

Sensor data flows
Accurate information
Correlation and validation
Relevant and understandable communication
Contact making
Requests for assistance and matching to 
available capabilities
Standard Operating Procedures and Alarms
Planning and coordination
Scale and robustness
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WhatWhat’’s next (mediums next (medium--term)?term)?



http://www.iris.edu/about/GSN/

The goal of the GSN is 
to deploy over 128 
permanent seismic 
recording stations 
uniformly over the 
earth's surface

Global
Seismographic
Network



• http://www.who.int

WMO has — through its sponsored and 
co-sponsored scientific and technical 
programmes and its network of three 
World Meteorological Centres (WMCs)
and 40 Regional Specialized 
Meteorological Centres (RSMCs), and 
the National Meteorological and 
Hydrological Services of its 187 
Members — the infrastructure to 
generate and deliver information-based 
products and services to enable nations 
to prevent, prepare for, respond to, and 
recover from the impacts of weather-, 
water- and climate-related hazards in the 
most timely and effective manner.
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http://www.capwin.org/



• Vehicle Monitoring and Assistance
• Commercial Service
• GPS, On-board Sensors and Comms.
• Remote Diagnostics
• Emergency and Accident Aid

OnStar.comOnStar.com



FireGrid TechnologiesFireGrid Technologies

Maps,
Models,

ScenariosSuper-real-time 
Simulation

Knowledge Systems, 
Planning & Control

Emergency 
Responders

Tens of Thousands of 
Sensors & Monitors

Computational GridComputational Grid
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FireGrid OverviewFireGrid Overview
Mission statement:

» To establish a cross-disciplinary collaborative community to pursue 
fundamental research for developing real time emergency response systems 
using the Grid…

» Initial domain is fire emergencies.

Challenges:
» Sensing: instantaneous and continuous relay of data from emergency location to 

response system via the Grid.
» Modelling: model the evolution of fire and impact on building, and relate this to 

intervention alternatives and evacuation strategies.
» Forecast: all simulations, analyses and communications done in ‘super real-time’.
» Response: effective co-ordination of response with intelligent decision-support 

system.
» Feedback: continuously update simulations, predictions and response using latest 

data from sensors and responders.

Status:
» DTI/University of Edinburgh/Industry-funded project, total value: £2.23M, start 

date: 1st March 2006.

http://firegrid.org



Other
Universities

Emergency
Response

Training
Facilities

Research
Labs

High-risk
Facilities

Software
Vendors

Designers

core

team

Insurance

The FireGrid Cluster



Safety and Companion RobotsSafety and Companion Robots



Examples of AIAIExamples of AIAI’’s Collaborative s Collaborative 
Emergency Response SystemsEmergency Response Systems

1991-9: Coalition NEO – Non-combatant Evacuation Operations
1994-6: SAR – RAF Search and Rescue Coordination Centre (Pitreavie, UK)
2000-2: CoAX – Coalition Agents eXperiment (4 countries, 30 organisations)
2002-3: CoSAR-TS – Coalition Search and Rescue Task Support
2002-4: CoAKTinG – Collaborative Advanced Knowledge Technologies
2004-5: Co-OPR – Collaborative Operations for Personnel Recovery

http://www.aiai.ed.ac.uk/project/plan/

Process PanelDomain Editor

Messenger I-Space

Map Tool

http://www.aiai.ed.ac.uk/project/cosar-ts/img/uk-sar-2-600x800.jpg


II--XX
MultiMulti--Agency Emergency Response Planning, Agency Emergency Response Planning, 

Execution, and CommunicationsExecution, and Communications

Collaboration and
Communication

Command
Centre

Central
Authorities

Isolated
Personnel

Emergency
Responders



http://www.aktors.org/coakting
http://www.semwebcentral.org

Advanced Knowledge Technologies,Advanced Knowledge Technologies,
Collaboration Aids, Semantic WebCollaboration Aids, Semantic Web

http://www.epsrc.ac.uk/
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WhatWhat’’s the vision (longers the vision (longer--term)?term)?



31

Artificial Intelligence Applications Institute
School of Informatics, University of Edinburgh

Japan Central Disaster Prevention Japan Central Disaster Prevention 
Committee Rescue ProgrammeCommittee Rescue Programme

(1) Practical risk management systems
(1-a) Practical earthquake disaster mitigation and preparedness
(1-b) Wide-area response systems

(2) Partnership of citizens for disaster mitigation
(2-a) Local disaster mitigation by collaboration of residents, companies, and non-

profit organizations with local governments
(2-b) Collaboration with volunteer works
(2-c) Disaster mitigation plan of companies
(2-d) Systems for sharing disaster information
(2-e) Land development of earthquake proof

(3) Effective efficient disaster mitigation plan
(3-a) Concentrated countermeasures considering limited budget
(3-b) Earthquake proof of private houses and important public structures
(3-c) Introduction of economic principles in disaster prevention

(4) Full use of advanced technologies
(4-a) Advanced information systems
(4-b) Technologies and systems to remove various Barriers

(4-b-i) technologies for information transfer to people who need aids in 
disasters,

(4-b-ii) technologies for evacuation guidance, and
(4-b-iii) development of robots and systems that work in inaccessible area.

(4-c) Technologies and systems for robustness of modern social systems



Command Post of the FutureCommand Post of the Future



http://cpof.ida.org

Command Post of the FutureCommand Post of the Future
Integrated Multinational OperationsIntegrated Multinational Operations



http://arpi.isx.com/
http://www.jfcom.mil/about/experiments/mne3.htm
http://www.aiai.ed.ac.uk/project/coax/

Coalition & Multinational Experiments
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• Distributed Framework
• Mixed-Initiative Planning
• Multiple levels of Decision
• Implementation of Joint Intentions
• Shared Information and Messages

ii--rescue.orgrescue.org

Clauirton Siebra, Informatics, Edinburgh
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Adapted from H. Kitano and S. Tadokoro, RoboCup Rescue A Grand Challenge
for Multiagent and Intelligent Systems, AI Magazine, Spring, 2001. 

Cycle 20

Cycle 200
Blocked Roads Roads Buildings

Ambulance Team Fire Brigade Police Force

Ambulance
Centre

Fire
Station

Police
Office

Search and Rescue 
Command Centre

RoboCup Rescue Simulator
Simulates the Kobe earthquake
Sends sensorial information to agents, 
receiving back action commands

I-X Agents
Divided in three hierarchical  decision-
making levels
Support ideas such as activity oriented 
planning, coordination and knowledge 
sharing

Interaction I-X to Kobe Simulator
Information from RCRS to I-X is converted 
to the <I-N-C-A> format
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ee--Response VisionResponse Vision

The creation and use of task-centric virtual 
organisations involving people, government 
and non-governmental organisations, 
automated systems, grid and web services 
working alongside intelligent robotic, 
vehicle, building and environmental systems 
to respond to very dynamic events on scales 
from local to global. 
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ee--Response VisionResponse Vision

Multi-level emergency response and aid systems
Personal, vehicle, home, organisation, district, regional, 
national, international
Backbone for progressively more comprehensive aid 
and emergency response
Also used for aid-orientated commercial services
Robust, secure, resilient, distributed system of systems
Advanced knowledge and collaboration technologies
Low cost, pervasive sensors, computing and comms.
Changes in building codes, regulations and practices
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Relevant TechnologiesRelevant Technologies

Sensors and Information Gathering
– sensor facilities, large-scale sensor grids
– human and photographic intelligence gathering
– information and knowledge validation and error reduction
– semantic web and meta-knowledge
– simulation and prediction
– data interpretation
– identification of "need"
Emergency Response Capabilities and Availability
– robust multi-modal communications
– matching needs, brokering and "trading" systems
– agent technology for enactment, monitoring and control
Hierarchical, distributed, large scale systems
– local versus centralized decision making and control
– mobile and survivable systems
– human and automated mixed-initiative decision making
– trust, security
Common Operating Methods
– shared information and knowledge bases
– shared standards and interlingua
– shared human scale self help web sites and collaboration aids
– shared standard operating procedures at levels from local to international
– standards for signs, warnings, etc.
Public Education
– publicity materials
– self help aids
– training courses
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Diverse UsesDiverse Uses

Disaster response and evacuation
Terrorism incident response
Civil accidents
Disease control
Business continuity
Family emergencies
Transportation aids
Help desks
Procedural assistance



http://www.esa.int/navigation/galileo/
http://europa.eu.int/comm/dgs/energy_transport/galileo

GalileoGalileo

http://europa.eu.int/comm/dgs/energy_transport/galileo/index.htm


45

Artificial Intelligence Applications Institute
School of Informatics, University of Edinburgh

More InformationMore Information

http://www.who.int
http://www.wmo.int
http://www.pacom.mil (CTF-536)
http://www.apan-info.net (MPAT)
http://www.rescuesystem.org/robocuprescue/
http://www.isx.com/projects/cpof.php (CPOF)
http://i-rescue.org/gc/
http://www.aktors.org
http://www.aiai.ed.ac.uk/project/plan/
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Unused SlidesUnused Slides
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Fire detected

1st Decision

1st Response

TIME (min)

0

10 Traffic 
stopped

15 Fans turned on in
wrong direction!

French Fire Br.20
Intervention made difficult

by poor initial response 

Events Consequences

Italian Fire Br.25

Enhancement of
smoke and fire

39 dead!

Emergency assessment too slow!
Lack of co-ordination between 2 sides.

Too many vehicles enter tunnel.

Mont Blanc Tunnel FireMont Blanc Tunnel Fire



Mont Blanc Tunnel Fire & FireGridMont Blanc Tunnel Fire & FireGrid

Fire detected0+
Sensors channel

info to C&C ‘Emergency Response’ Mode

Better emergency
assessment

Sensor driven
simulations initialised

1st Decision~1 Traffic stopped
Early forecasts

Select pre-designed
scenario matches

TIME (min) Events Consequences

x- Pre-emergency
response planning

Case-based
training

Many scenarios
generated 

Co-ordination
Preparedness

Use in ‘Design’ Mode

application

Lives saved!

Fire Brigades20

Emergency magnitude
minimised

Effective intervention

C&C tasks
emergency responders

Escalation: Alert Experts,
Commandeer resources

Better emergency
planning



Prototype CoABS Grid allows heterogeneous agent and legacy systems to:
Register themselves Advertise their capabilities & needs
Find available resources Communicate among themselves
Form task-based teams Encrypt conversations

Coalition
Partners

Grid Service Helper

Tactical
Picture

TBMCS

Grid Service Helper

CAMPS

Grid Service Helper

Search

Register
Capabilities

Discover,
Join,
Lookup

Publish
Subscribe

GCCS-A

Search

Search

Grid Service Helper

CoABS Grid Core Services
Logging

Visualization
Admin Instrumentation

SecurityEvents

Sensor
Data

Grid Service Helper

GCCS-M

Grid Service Helper

Subscribe
Publish

Theater
Picture

Theater
Picture

Plans/ATOs

Tactical
Picture

Target
List

Master
Battle

Planner
Grid Service Helper

CoABS GridCoABS Grid



Coalition Agents Coalition Agents eXperimenteXperiment

LAN

LAN

LANGrid DARPADARPA
CoABS GridCoABS Grid
(GITI, ISX)(GITI, ISX)

Agent FrameworksAgent Frameworks
KAoS Agents (IHMC, Boeing)KAoS Agents (IHMC, Boeing)
NOMADS Mobile Agents (IHMC)NOMADS Mobile Agents (IHMC)
EMAA/CAST Agents (LMEMAA/CAST Agents (LM--ATL)ATL)
GMAS (Dartmouth, IHMC, LMGMAS (Dartmouth, IHMC, LM--ATL)ATL)
DD’’AgentsAgents (Dartmouth)(Dartmouth)
eGentseGents (OBJS)(OBJS)

Agent Grid ServicesAgent Grid Services
TaskTask, Process, Process and Evenand Event t Management (AIAI)Management (AIAI)
Domain Management Services (IHMC, Boeing)Domain Management Services (IHMC, Boeing)
Asynchronous Wireless Connectivity (OBJS)Asynchronous Wireless Connectivity (OBJS)
Plan Plan DeconflictionDeconfliction (Michigan)(Michigan)

Military Military SystemsSystems
CAMPS (AFRL,GITI, BBN)CAMPS (AFRL,GITI, BBN)
MBP (MBP (QinetiQQinetiQ))
Decision Desktop (Decision Desktop (QinetiQQinetiQ))
Situation Viewer (NRL)Situation Viewer (NRL)
……

Agents on the GridAgents on the Grid
AODB Agent (LMAODB Agent (LM--ATL)ATL)
Observer Agents (Dartmouth)Observer Agents (Dartmouth)
eGentseGents EE--mail Agents (OBJS)mail Agents (OBJS)
Malicious Agents (IHMC)Malicious Agents (IHMC)
Web Weather Agent (USC/ISI)Web Weather Agent (USC/ISI)
Information Agents (BBN)Information Agents (BBN)
……



http://e-response.org
http://www.aktors.org/coakting/



PiperPiper
AlphaAlpha

Mont BlancMont Blanc

KobeKobe

WTCWTCKings CrossKings Cross



WHO's objective is the attainment by all 
peoples of the highest possible level of 
health - a state of complete physical, mental 
and social well-being and not merely the 
absence of disease or infirmity.

• Surveillance of diseases
• Assessing and responding to essential healthcare need
• Essential public health
• Strengthening supply systems
• Coordination of international health response

• http://www.who.int

WHOWHO
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http://www.unisdr.org/wcdr/

Reconstruction and InfrastructureReconstruction and Infrastructure
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