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tant on-scene information about
what has happened and where;
the other aims to inform the
incident commander and the
rescue workers about where
victims have been found and the
severity of their conditions. This

tr}ewsletter. Indlthg tpr%wouz ?hdl- may help assuring conscious
lon we proudly Introduce € Victims that help is coming, and

project and our overall technical facilitate the evacuation of the
v!sion. Hopefully, we ma’Taged 10 casualties in the right order.
give you the understanding that
interoperability in emergency All of these concepts are exam-
operations is a lifsaving neces- ple of applications and systems
sity, albeit achieving this in prac- that need a network to commu-
tice is rather complex and not nicate, and therefore may not
straightforward. Interoperability work if the existing infrastructure
requires that individual systems has been severely damaged by
can communicate and exchangethe event or if there is no pre
information with other systems, existing communication infra-
and make good use of the structure, as is unfortunately
received information. Further- often the case in remote areas or
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T HAI—E 5 more, innovative technical solu- tunnels. BRIDGE is therefore
tions should be compatible with researching into how the infra- s e SEEs
R the operational procedures, or structure can be provided on
"' gﬁi{gﬁgfﬁ%g be good arguments for improv- demand. BRIDGE Dissemination
Ing the procedures. The above concepts are not the AEITES
UNIVERSITAT This newsletter presents a first products of the project team's
SALZBURG set of concepts developed in imagination, but responding to BRIDGE at a Glance
BRIDGE. Some of these deal witlreal needs of real emergency
support for the incident com- workers whose input we have
mand, ranging from new ways to obtained in a series of edesign
visualise the information to have workshops. We hope that you
a common operational picture of may understand this research
o the crisis scene and an overview methodology better through the
VersxhaStolen Hogerboch

of the available resources and few glimpses we provide in this
the risks involved with various newsletter.

decisions. Making the right
choices requires the right infor-
mation from the right people,

In September we will demon-
strate the presented concepts in
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UanEl’Slty At the individual level we pro- exercise went!

pose two concepts: One applica-
tion tries to involve the victims
and to have them provide impor-
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exercise in September 2012.
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BRIDGE Master

Supporting Coordinated Response to Large - Scale Emergencies

For emergency managers responding 9§ Location of fire hydrants; priate level, while cerdination should
to largescale incidents it is a big chal- ] ) be facilitated from the highest neces-
lenge to take the most appropriate and {1 Location of vehicles; sary level.

coordinated actions necessary to save
lives and assets. The BRIDGE syste
will provide the incident commanders
and their teams with the tools, which I Current weather forecast;
will help them to make coordinated

assessments of the situations, coordi- 9 Toxic plume.

I Location and status of first Normally, in large emergency response
responders; efforts, tracking and allocation of re-
sources must occur in close coopera-
tion with a central staff responsible for
managing the logistics of the response.
The BRIDGE Master will
improve on that by making
use of sensors and other geo
-localised devices that are
integrated into the BRIDGE
system to visually track
these resources. For each
resource, the wusers of
BRIDGE Master will be able
to determine its (current)
owner/commander, its
status (availability, scarcity),

whether others request it.

The BRIDGE Master will be
developed to support cross
organisational teams both
colocated and separated.
The system will also provide
tailoring based on roles, so it
will also support an adapted
but common view on differ-
ent levels from tactical to
strategic.

Mockup of the common operational view.

nated planning, coordinated decision By making decisions visible in the To enable this flexibility, the BRIDGE
making and coordinated information movement of resources, the BRIDGEMaster will be developed to support
gathering and sharing. The main com- Master supports ¢ amongst other different enduser equipment from
ponent, which enables this coordi- things ¢ the principle that decisions Android based tablets to larger
nated view for the different leaders, is should be taken at the lowest appro- Windows based tables or screens.

the BRIDGE MasteiThe BRIDGE Mas-
ter is a component that provides basic
functionality for visualization and man-
agement of all collected information
and available resources during an inci-
dent and assists the leaders in making
appropriate  decisions using the
BRIDGE system.

One of the main functions of the
BRIDGE Master is an interactive map c
the incident site. It is likely to be pre-
dominantly used ossite and in inci-
dent command centres, but also local
leaders with mobile devices like a tab-
let will be provided with the map func-
tionality. The map has several layers o
georeferenced information, such as:

f Location of severely injured or
persons buried in the rubble;

Microsoft Surface table supporting team work.

BRIDGE
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BRIDGE Resource Manager

Improved Support for Resource Management During Emergency Response

The objective of thé&kesource Manager
is to provide drastically improved sup-
port for resource management during
emergency response operations. It
enables its users to identify and an-
nounce resources, to view information
about resources from different agen-
cies in reatime, and to allocate re-

The discovery and natification func-
tionality is to be used by everybody
involved in a crisis situation, both

institutionalized first responders and
citizens providing opportunistic sup-
port.

Resources as clickable items on an interactive map.

sources to specific tasks and locations.

The Resource Manager is an agent
based distributed system running on
mobile devices (smartphones, laptops,
tablets, MDTs) in combination with
cloudbased services. Via these latter
services, a tight integration with the
Master concept is to be expected:
resources and their status will be visi-
ble as clickable icons on an interactive

map. Also, the assignment of resources |
to tasks and usage of the related deci-

sion support system can be done di-
rectly from the interactive map.

Various different communication me-
dia and protocols can be used by the
Resource Manager in order to provide
a robust and fully functional applica-
tion even in circumstances with limited
connectivity. For example, the Re-
source Manager will be able to make
use of theBRIDGE MES¢bncept for
communication between end user
devices and with the cloud services,
but will also be able to exploit HTTP
connections over Wifi/lGPRS/UMTS, i
available.

The allocation functionality of the Re-
source Manager is also intended to be
used by personnel working at central-
ized command centers (e.g., operative
centrals, call centers), and by com-
mand personnel working at incident
control posts.

Intended users
response personnel.

- emergency

The realtime information visualization
functionality is intended to be used by
all actors from the agencies involved in
the emergency response effort, includ-
ing not only commanders, but also
field workers and others.

The Resource Manager typically pro-
vides the following functionality:

Register / identify resources
Register / identify tasks;

Assign tasks to resources either
centrally or locally;

Provide both local and centralized
decision support for resource
allocation;

Monitor the location, state, avail-
ability and capabilities of re-
sources;

Propagate local decisions to up-
per echelons;

Lowlevel (sub)task
(typically local);

Distributed analysis of data about
earlier events and training
relevant events;

planning

Distributed prediction and fore-
casting functionality of resource
location and status .

The Resource Manager is directly linked
to resources by means of devices such
as smartphones and MDTSs. It uses an
offline local data store, which can be
synchronized periodically with other
devices and/or with a data store in the
cloud.

The Resource Manager will most likely
make use of the Emergency Data Ex-
change Language (EDXL) to facilitate
sharing of resource information and
allocation requests. EDXL is a XML
based messaging standard for emer-
gencyrelated organizations. Further-
more, compatibility with lightweight
data exchange and integration proto-
cols (e.g., JSON, RPC), architectural
styles (e.g., REST), and open standards
for data persistence (JDO, JPA, JTA) is
envisaged.

BRIDGE
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BRIDGE Risk Analyzer

Supporting Emergency Risk Analysis and Communication

big decisions need to be made on the a few minutes.
basis of risk analysis, such as: Is it sal
enough for rescue workers to enter the
area? Do we need to evacuate the
public from the surrounding area?
Making the right decisions depends on
a good understanding of the current
risk picture:

deployed on

1 0 ol

3d model of a blast wave from a suitcase bomb at an airport
departure hall blocked by a massive side wall.

{ What are the assets, i.e., the nario when it occurs.
things we need to protect, and
what potential incidents may

When an emergency or crisis occurs the decision time frame is longer than

The BRIDGE Risk Analyzer can be
interactive muHiser

tables aimed at incident command and
command central, as well as on smaller
tablet computers carried by selected
individuals. It is based on graphical

risk models
represented in
a slightly sim-
plified version
of the CORAS
risk modeling
language. For
foreseen types
of emergency
scenarios, a
library of
predefined risk
models will
provide start-
ing points for
the analysis, to
be filled in and
tailored to the
specific  sce-

The graphical modeling language is
very simple in order to ensure that the The risk model can be viewed and

information that should typically
be considered when assessing
this type of risk;

Insert new entries and informa-
tion to this checklist as it
becomes available;

1

1

Obtain support from external
experts through dedicated
collaboration  tools (Dynamic
Expertise Integration Network,
ScenarieBased  MultiCriteria
Decision Analysis);

View 3d models, object plans or
other visual information related
to the incident;

9 Locate the risk on a map;
f View mitigation options.

Likelihood and consequence assess-
ments can be inserted in the brackets
on an incident and the relation from an
incident to an asset, respectively. If the
combination of the likelihood and the
consequence represents a high risk, a
warning is trigged. This may result in a
message to relevant actors based on
roles or location.

cause harm? Assets typically
include the health and safety of
the public and the responders,
the environment, buildings and
infrastructure, and so on.

models can be intuitively understood edited from different devices located
by involved actors with different back- at different places, thereby supporting
ground and training, such as police, fire information sharing and distributed
fighters, medical personnel, NGO analysis, and contributing towards a
representatives and external domain common operational picture.

How likely are the incidents to experts. By pointing to an unwanted
occur, and what will be the con- incident (illustrated by a warning
sequence (impact) with respect triangle), a new menu will appear that
to the identified assets? allows the user to:

After developing the Risk Analyzer as a
paper prototype and obtaining feed-
back from end users, work has now
started on the technical development

What are the available Options to ﬂ View a checklist of issues and of the tool.

reduce the likelihood or conse-
quence?

Explosion (secondary) —e! Buildings and

The nature of emergency and crisis
[] infrastructure

situations makes these tasks very chal- 0
lenging. As the situation may quickly
change, there is little time to collect Fire/

%,

. . explosion
and process the information needed to : _ _ Health/safety of
- Rel f chemical Chemical cloud in @, rescue workers
perform the analysis. Moreover, the eease‘[’ ? emicals populated area
analysis often requires participation [Medium] %,
from a number of different people, o

/\
& Y Health/safety of
the public

including external experts on specific
domains, who may not be located to-
gether on the incident site.

The purpose of théBRIDGE Risk Ana-
lyzeris to support risk analysis during
emergency and crisis situations where

Poisoning of
drinking water

[]

A simple risk model. Note that this model is only meant to illustrate
the approach, and is not the result of a realistic analysis.

A
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BRIDGE Information Aggregator

Facilitating Aggregation of Data Collected During an Emergency

Thelnformation Aggregatok, a specific This is also true for crises, where used metadata fields like title, descrip-
BRIDGE component developed at Kle specific hotspots (e.g., collapse of tion and tags associated with each
genfurt University¢ facilitates the ag- buildings, impact of an earthquake or item. Through natural language proc-
gregation of data collected during an
emergency. Currently, we focus on the
aggregation and analysis of social me
dia data (e.g., from Flickr or YouTube
to support emergency management.
Studies show that social media data it
an important instrument during a disas-
ter, due to the fact that people report
and describe any kind of situation they
are involved in. Hence, the increasinc
usage of social media platforms deliv-

| Flickr | [ Youtube | | Twitter || Add. Rep. |
Y ¥ y L4

Common (Streaming) Interface

ers valuable insight into crisiglated ,
issues. Sub-Event Detection
In case of largscale emergencies, it is " End-User

obvious that a huge amount of data is
gathered and shared. Manual browsing
through this amount of data in stressful
situations is a timeonsuming and '
cumbersome task. Therefore, the Infor-

-5l

Prioritization and Labeling

mation Aggregator can be seen as Summarization/Selection
Media Exploration Framework that
relieves the user from this manual ac- -'

tivity. . .
Situational Report
The framework supports an aftéhe-

fact analysis of data related to a crisis
At the moment, it facilitates the identi-
fication of subevents (specific hotspots tsunami on critical infrastructure) have essing, a so called word vector (werd
of a crisis). Subvents describe domi- an influence on the situation at hand.  value pairs) for each item is created.
nant threats in a crisis that need imme- This representation acts as input to the
diate emergency response to stabilize clusteringbased subevent detection.

the situation.

Information Aggregator as media exploration framework

We studied clustering techniques as ar
unsupervised learning approach to
identify such sub  We studied two clustering techniques:
events based on selforganizing maps and agglomerative

Tsunami crisis in Japan, March 2011.

crisisrelated data
from Flickr and
YouTube. Each
identified cluster
represents a spe-
cific subevent. To
detect sub
events, the Infor-
mation Aggrega-
tor performs sev-
eral  processing
steps. First, a
keyword-based

i dzSNB 065«

NA23G& HAM

Events are often seen as a whole no up that delivers the most important

recognizing the different facets, namely images and videos related to the key-
the subevents. For example, also awords, from Flickr and YouTube. The

soccer game, seen as a famous spo resulting metadata fields of each item

event, contains sulevents. Hence, (image or video) are used to create a

goals recognized as specific seients  representation suitable as input to the
have particular influence on the game. clustering algorithm. Especially, we

clustering, which show suitable charac-
teristics for the identification of sub
events. Based on the identified clus-
ters, a prioritization/labeling mecha-
nism is performed, which ranks the
clusters based on their importance and
creates for each cluster composite
labels. This results in a suitable, user
readable overview of the extracted
information.

In future work, we want to extend this
framework to stream processing analy-
sis that identifies sulevents in real
time. We also plan to further refine the
static analyses (especially for an after
the-fact crisis analysis). Another future
direction is the inclusion of additional
sources (e.g., data collected directly in
the BRIDGE project, Twitter or news
media). We also intend to develop a
userfriendly representation of the
cluster results.

A
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