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Abstract E

[ ]
Emergency alert and messaging systems are comm “%ﬂploye rve users when
emergency situation occurs. Emergency situations re ost\importance in terms of
nearness, speed and accuracy of response. Howev oft resedrChes in literature are
incapable of deriving accurate and efficient res e to unery leaving most of
solutions to be location based. We see that utlll of user.s ¢ ext information and social
network relations can further improve eme alert® @ns With this opportunity, we
proposed an approach that utilizes imp&gontex fopmation to provide accurate and
fast response to an occurring emergen is pr amework is applicable for both low
(e.g. flat tire and vehicle repa |gh in”danger types (e.g. fire and natural
calamities) emergency sﬂuatmﬂ&h n its ar ure, we identify several key factors such
as participatory scheme, context mal agemé; d service management with decision support

rules that enable the devel ent of ient and practical framework for emergency
situations.
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1. Introduct@ Q)

According to Ame ed Cross, “Social Media in Disasters and Emergencies”, 18
percent out of 1, ults surveyed turn to digital social media if calls to 911 were
unsuccessful. Sixt e percent said emergency response agencies should regularly monitor
social media networks so they can respond promptly to requests; 74

their Web skg%@
percent s@ expect help to arrive within an hour [1].

More ore people are turning to social networks not only in getting up to date
inf but also in asking for help when traditional emergency response systems are
unavi le [2]. However, the role of social network in emergency situations has been
limitedly used as most services don’t make good use of contextual information. The proposed
framework aims to exploit social network relations (family, friends, neighbors, etc.) as
possible services when emergency occur.

In most context-aware applications, processing of service queries isolates various forms of
user “preference” or “context”. For example, when a user send queries on “safest” taxi
service, existing query processors reduce the meaning of “safest” to “closest” making most of
context-aware applications act as location based services.
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However, aside from location, there is a need to utilize other context-aware concepts such as
time, preferences, activity, behavior and other sensed data. For example, when a user send
queries on ‘“safest” taxi service, existing query processors reduce the meaning of
“safest” to “closest” making most of context-aware applications act as location based
services. However, aside from location, there is a need to utilize other context-aware
concepts such as time, preferences, activity, behavior and other sensed data.

This paper aims to provide a framework for emergency messaging systems using
context information and social relations as services. It also aims to improve the state of
help queries for emergency transport services, troubleshooting, repair and other
maintenance jobs, medical and other professional help by giving user§, seyeral
alternatives based on the query and user’s context. In Section 2, we pr Neral
existing context-aware frameworks. Section 3 discussed the motivating egr%?for the
proposed framework and the system architecture is shown in Section™%.”Section 5
addresses major concepts incorporated in the framew fastly 6 concludes
and presents future works.

2. Related Work QQ x)x)

Recently, several frameworks have bee posed plemented for context-
aware services. However, only a few tng res Works are for emergency
domains.

o Mona Emergency Systems %1
MES is an emergency m ing syst has a design enhancing the flow of

information that will be tr ferred to ctors within the system. In MES spatial
relations are used to |ne r‘mp e of messages. It works with real-time
contextual informat is collec the system where information goes through a
Disaster Managem |t whmninalyzes the spatial relations between the system
elements to prowi right at the right time [3].

e Hermes

Hermes is a next- mtlon toolkit and framework for developing context-aware
applications in mo V|ronment Hermes promotes a context oriented programming
model that divid lications into components (i.e., widgets), each handles a single

type of cont%%[ﬂ.
. Contex@ kit

oolKkit is a context-aware framework that uses a simple attribute-value tuple
as | ontext model which describes a widget based toolkit for context-aware
application development, originally designed for a static smart home environment. It

usually requires a special lab-like environment and specific hardware for
implementation [5].

3. Motivating Scenario

Existing distress messaging systems do not utilize important contextual information that
can be derived from the user’s message. For example a flat tire situation for a specific user;
existing distress messaging systems only take into account the distance of available services
in response to the user’s query. In this example of flat tire scenario, response to such query
would likely receive a “change of tire” response with closest service available in the user’s
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current location. In certain situations, this might not be the best solution. Let’s take a look at a
particular message, “Flat tire in Rosewood St., Important meeting at Ocean Bay 9pm. Help!”
Taking into account the time (given by the message timestamp), location (distance of user, its
activity, and services), and a context-aware applications should give the user several options
such as taxi service, fetch by a nearby friend or change of tire. In the proposed framework, we
provide options that can be ranked according to the relevance of the solution to the problem
calculated by the inferred contextual information from a message along with important
information such as service (name, contact info.), distance from the location, time to travel
and best route or alternative route. Figure 1 represents the possible application domain or
service model of the proposed framework. x) o
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Y
'Qéfgure @ice Model of the framework
4. System Agtectu QJ

The implementatio he whole architecture is assumed to be a service subscribed
function. A user to ayai}-the service must register to the system and the system stores a profile
of each user. Ig t anner, the system works in a participatory way where services and

users are consi d as a part of user’s social connections which could be respondent to a
particular u§erjs’query.

T s@m architecture is divided into two components; context manager and service
ma@ ontext information which is collected, processed and inferred by the context
manal can be classified into three major contexts such as environment (location, time,
weather), activity (where, when and why) and user context which is basically stored in the
User Profiles. Once a task is established by the context manager, a trigger will load a task and

dispatch it to the service manager. And then service manager identifies and ranked possible
services for the receiver based on user’s context.
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Figure 2. System Architecture of the proppsed work

As shown in Figure 2, the system has several s th uNcontext information
sign—c a\h

reflecting content centric and people-centric de once utilizes social network
relations as plausible query response. Q . ‘5

O

5. System Concepts %\

The following subsections di CL@S}SI sever@rtant concepts that is incorporated

in the proposed framework. Q %
5.1. Participatory Schem @ \Q'\
The proposed sy .l&)loys r&‘patory approach where subscribers’ information
S‘S; and@ such as doctors and mechanic) is stored in the

(local services, fr
service datab tilized forming dedicated services. This can build a basis
in determinin ablerec¢@ivers or responders of the query.

Social networking si

.., Facebook), microblogging services (e.g., Twitter) and
content-sharing sites YouTube and Flickr) have introduced the opportunity for
wide-scale, online | participation [6]. Participation may be in the form of formal
subscription to s network applications where users are required to divulge certain
personal in ion or to be voluntary just like surveys.

5.2. Cor@g\anager

@xt Manager provides requisite context information extracted from the
information stored in the context database. Context Manager includes several
components, such as Context Collector, Context Interpreter and Context Reasoner.

Context collector gathers important user’s context information. Context collector is
responsible for collecting and storing context from user’s distress messages and
serializing descriptions into a form amenable for direct input into Context Interpreter.
Since the distress message has diverse chronological features and data formats, raw data
needs to be converted to meaningful data. This can be done by ontology application
(such as OWL (Web Ontology Language)) [5] which has capability to specify
characteristics and functionalities of all sources of information; this is one of the
important functions of the Context interpreter. Figure 3 shows general ontology
concept.
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Context Reasoner acts as a context provid pro;(%g

interpreting low-level contexts. In general, dow-level ¢ is simple and can be
directly acquired from sensors or other so ocatl.on while high-level context
is abstract and inferred from a piece of level co (| e., situation, danger type)

%ques ferring h|gh level context out of

[7]. Authors in [7], provide several
collected low-level context. Tec n oul but are not limited to Classifiers,
Filters and Context Integration. 4 |Ilust the interaction of each context.
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5.3.

Service manager has three modules: service matcher, service ranking scheduler and
service messenger.

Service Manager

A. Service Matcher

Service matcher implements simple straightforward matching algorithm. Since other
users (including nearby friends or professional experts) are considered as services in the
system, this module matches the available users in the vicinity to the user’s location as
a service. Algorithm 1 and 2 show that how matching process for a single query is done
in this module.
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Algorithm 1: Function Service Lister
Input: situation (context inferred by the Context Reasoner)

Output: service_list

For all services in the service database do
If the required service type matches to the pre-defined situation then

Add the service to service_list x).
Else

Increment service index 6 Z

Algorithm 2: Function UserAsService L¢ %x
Input: userNeeded (context mferred Context ReégSoner)
Output: user_as_services_ Ilst %\

For all active _user’s indéges in the use@base do

End if

End for Q’Q

If service_type i I to us

Add'ﬁsa»to user ii%SGFV'CGS list
Else Q
cremen& s index

End if
End for

B. Service &mg Scheduler

@ule is responsible for the service relevance ranking of the candidate services
pro d by the Service Matcher. We take into account the location, time and situation
for the'ranking function. A ranking function proposed by [8] which utilizes some of our
context information in ranking objects is adopted for this module.

e Location Ranker

The Location Ranker is an evaluation function for a user’s location compared to that
of the given candidate service. All services exceeding the most appropriate distance

(threshold 6(*)) which is based on the user’s preference are discarded from the list.
The ranking value of the location ranker is computed by a generic equation as follows:
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1 ldistancel5; u;) — 0l

{55{5[,@':“:':]} = {[] - B (u;)

.distance (S, u;) < 0(u;)

The location ranker serves as a filter criterion and hence is multiplied with other
rankers as all rankers are normalized to a continuous interval between 0 and 1. The
following equation shows the general ranking function for a given service instance si
depending on the preferences of a specific user u:

e Time Ranker

The time ranker [8] works in similar to the location ranker with the differWét a
certain service is not discarded because of its temporal properties. This is tion
function of the temporal distance between the candidate service a user. The
ranking value of the time ranker is computed as follows

t:'me{.S'l-,T{Hf:]} = {SI' - lﬁmg(}gi;:j; & Lme(w{ T{u]

The overall ranking is calculated as followQ

R(5)= a, . fuc%&i@&s (w))

C. Service Messenger ﬂ

The Service Messenger workS in t ; broadcast messaging and user-defined
messaging according to th S tuatlo ery When the Service Ranking identifies
the most appropriate s SerV| essenger will dispatch each message to the
corresponding serv out the uery if danger level is high (fire, earthquake, etc.)
[9]. However, for ange ‘%ésuch as flat tire, battery out) the services in ranked
list with det rmatl st nce, ETA) can be utilized as option while as the
user’s final ch@®

AR mo& able for taking better service in the current situation.

6. Conclusion ‘b

Context-awaretigs8 captures and represents the user’s physical and social
environmenf\elroreover, in the development of richer applications, this information
can be use nhance query-service systems especially during emergency situations.
The ro@ framework is designed to improve the accuracy and speed of service

emergency queries by utilizing context information and social relations as
services. The framework is designed two have two modules that handles processing of
context information and identification and ranking of services with regards to the user
query. It also aims to be applicable with other services such as tour management, traffic
management and dynamic route planner.

As future work, we seek to implement the proposed framework and utilize Twitter as
messaging platform for evaluating user query since there are a good number of distress
messages that can be obtained from this microblogging site. Also, we aim to add service
area visualization with important details of every ranked service in the implementation.
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