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Résumé- En matiére de gestion de crises, malgré lesr@gogalisés dans ce domaine, un ensemble de ansesémeurent posées
par les managers de cellules de crises et lesnsaples du SAMU (Service d'Aide Médicale UrgenB&s questions sont généralement
autour de : la pertinence des décisions, la raptit’efficacité des interventions sur le terrdncommunication, la coordination et la
perte d'information. Nous cherchons a contribuee @omaine par des moyens et des méthodes perindttare part ; de reconnaitre
les situations et d’autre part ; d’assurer demétions aux acteurs concernés. Nous présentonscdaasticle nos premiers résultats
liés a la définition de structures de retour d'eigreces et les éléments d'un futur systeme d’aildediscision.

Abstract — Crisis management is a special type of collaboratitteation in which the actors are subject to aimt@nrupted stress. To

deal with the important consequences (human andoacic losses) of these situations, we study howefaresent emergency
management situations based on experience feedWéeluse several techniques: situations represensatknowledge engineering
techniques and scenarios definition. Several difnessare considered in this study: organizatiommoinication and problem solving
activities. We present in this paper our first testelated to the representation of crisis managemOur first concern is to define the
structures and interface in order to handle expegef crisis management. This creates the negefsardation to help the actors to
make decisions during the management of crisisbenhore focus on gaps during the training and patipa exercises. This work is

done with the collaboration of the Aube’ EmergeDgpartment.

1. Introduction Organization, coordination and communication muestab

The medical services have a key role when thescrisi€ast considered. So, we integrate the cooperative
endangers lives. The surprising events and the tim@mension in crisis situation representation. Théam of
pressure render the decisions more crucial [7] anBlace and time [15] are also very determining gsoirtant
intervention become more complex. A lot of progreas indicators take place on decision making duringsisri
been made on this issue, such as improving emeygenflanagement. Experts identify different types ofiations
services in hospitals and the establishment of arédes, 10 represent and we work with them for acquiring
definition of general and specific plans of interiien and ~ €xperience and definition of common structures{13] to
ministerial circulars awareness to deal with mashmon ~ represent this experience. They are looking forward
threats [4]. But, the problems of the optimalitydefcisions ~Promote the reuse of this experience and acquaihgure
speed and effectiveness of interventions are jstésent. ONn€ Thus, we can develop several techniques inr dede
Those problems have, in general, three issuegandle problem solving a_nd experience memorizaWe.
communication, coordination and loss of informatihe ~ Promote the use of experience feedback to supganing
first stage of this research is to examine, throageries of and decision making. As first solutions, we offer t
interviews, within Aube’s Emergency Departement’&present the experienpe f_eedback using on one hand
interventions in crisis management, identify antemine ~ €Xperience-based and situation representation wietod
how they deal with the situations and how they domte  ON the other hand knowledge engineering methods,der
actions in order to make optimal decisions. We alfo, in  t0 define the specifications of a system as detisaking
this context, report on training exercises. environment. We also aim at studying scenario

Our work focuses, mainly, on understanding the doma épresentation to promote learning from this type o
of medical intervention, its limits and chain oféractions ~ Situations. _ N
between human factors and systems elements; ThoseWe define in this paper several techniques astiing
elements represent the keys for such a catastroptind experience based method and knowledge engigeeri
management failure or success. Some crises alsw poi 1hen, we detail with our results using noted mesham
the problems that exist around our knowledge of thén_ak_e explicit the experien_ce feedback structure rende
processes that represent modern organizationatigeac Within an example including deferent aspect tacled

[15]. Crisis management is also a cooperative #gtiv consideration. We finish with showing how the fisgstem
will provide the help to decision maker.



2. Used techniques To summarize, the different aspects to be considizre

We use several technigues in order to identify 4he future system are: o
representation structure of an accident. In factrke/ on - Representation of the context of the situation:
situations representations [2] give techniquespresent a environmental information on and available
situation as states and events. Case-based-reg@iir) resources, _ _
[6] [1] proposes to define the context as well hs t  — Dynamic representation of the problem-solving
solution of a problem. It also provides a processchse considering the evolution of situation,
recogniton and adaptation. Otherwise, Knowledge ~ Successes and failures pointed on each interveasion
engineering [12] techniques help to extract ananfdize well as rules and concepts,
expertise as strategies, plans, and concepts. These™ Identification of the types of situations and aigefor

techniques serve as a base for an operationahsystbelp recognition of these situations,
the decision makers. - Representation of the communication between the

actors within spatial dimension (various locations)
— Coordination in actions as well as human and rrateri

3. Representation of crisis orc
logistics.

Crisis situation differs from an emergency by its
destabilizing effects [7] "Emergency, plus desiabtion," 4
an emergency is an event for which interventiorcpdures
are known, the specialized requirements are clearly L o
identified, and the roles and responsibilities atearly 4.1 ~ Unwinding spaces of crisis
divided. Thus, in our study, we aim to define aictiure in The space (place) is a mean dimension in crisis
which the process of intervention is related to heacmanagement, the representation of the organization
situation. This structure represents as well assr@nd actors in relation to the space will help, in orendh, to
responsibilities assignment. clarify the type of existing communication and wisithat

The choice of our approach as a case based ang@ysis each actor has on the situation. In the other liandkes
is imposed by the informal nature of the criseddfien  more clearly the manner in which we make senseisisc
which the actors express their knowledge througieteof events and issues around problems associated with
real-life situations. A crisis also has a dynamharmacter, managing the accute phase of a crisis, as welleafing
thus we need an incremental process for the inttimtuof ~ with its location, setting, victims destination arits
new knowledge (situation).We use the techniquesaské- aftermath. Three places have been identified [13]:
based reasoning (CBR) [6] and especially the detsoni — The Cirisis cell: is the place of the control ané th
of situations to define a structure of represeotatif crisis, orchestration of the intervention, its most impotta
taking into account the context and problem solving role is managing the material and human resources.
Similarly, the type of underlying reasoning in CBigstems The link with outside and the responsible of
can be based on an analogy of situations [1], useful in emergency department (the rear base) is done by the
the recognition of crisis situations. communication center.

In other parts of our work, we need to represent a - Crisis site: The area affected by the event, iluites

Crisis representation structure

feedback of these situations. This experience ieigdly
owned by all the actors involved in this type @fdiment as
well as documents and reports prepared as a ishlese
treatments. Knowledge Engineering provides techesgo
represent expertise in problem solving. These igcies
allow highlighting key points as objectives andsaas for
certain actions of the expert and the roles of daid
objects used in these actions. We use these tesmim

actors such as the first medical team and advanced
medical and other professionals.

Emergencies: These services receive victims and the
families and ensure their follow-up. The choicelef
orientation of the victims is achieved by the rease,
depending on the distance of crisis site and or
available places and required specialties for each
victim.

do interviews with experts and to represent rules a

concepts used in crisis management experiences. 4.2  Actor Tasks and communication links
The cooperative aspect must be considered includingd chronological order

coordination, communication and cooperative problem The time dimension is very important in crisis

solving [10] in order to specify several actorshndifferent management as we clarified above not only in tevfriie
objectives who are involved in crisis managememtthis  yreserving as a final aim. But it has also a maipdrtance
project, we studied the dimensions of coordina® o each episode during the intervention. It must be
communication conducted by a single type of acthe:  considered in manner that it can provide [13] taislen
Emergency Department. Cooperative decision making i makers an empirical and control environment in Whiey
crisis where other types of actors are involvede (th c3n have an overview of what happens in terms sKsta
prefecture, firefighters, police,) is not studiedhis work. and actions duration, what must be done or whaildHge
done immediately etc.



The final system is based on a structure in whiefcan  within the cases is made using the perceived itolisaas
represent: in term of communication, the differentand when they are available. For each case we adkfin
communication links that the actor has with theeath three parts; set of characteristics, set of tagldotand the
during the time and nature of exchange. In term oproblems involved if the task is not completed.
experiences representation, this structure helpspresent To guide decision makers in crisis situations we aet
several tasks; to deal in each moment with assatiat at two levels. The first one concerns the perceptibthe
problems as well as consequences if the task does rcontext as an important element in reasoning peofEs]
respect its attended duration and its recommentatibhe by providing additional and useful data with leasbaguity
(Fie. 1) shows the structure applied for the respoasilil about context using the quick and automatic researc
emergency department, it represents his work an@IS system and personal database. The second noerno
communication links during the duration of an irtion.  guiding of the process of decision making [15] as a

(7 cmersener cognitive process, we aim to guide the reasoniruggss
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5. Reasoning using previous FIG. 2: A map of risk and resources places
situations

o o 5.3  Guiding of decision making process
5.1 Situation definition

A crisis situation can incorporate several elememts O 8 E
characteristics related to others crisis, for eXama road

accident can generate a sinister situation, specal
chemical accident when a tanker transporting a a&m N
substance is implicated. Then, representing siinadis a Data to collect
road accident is not enough. Thus respecting tlaissic Action
classification will require each time to add rethdements Accldent Info
that emerge. So, the result is a few number ofteried JSearch
situations seen that there are elements to ignoradd
during each uses. Pb Alert
Our approach uses then another alternative, tteeisdi®
create a new index for each indicator in order ¢éing a
new case which is a complete or part of a situatidns
representation will allow the system to rebuild lsuc ~ The main object of this level is to deal with thegtect

situations using many combination possibilitiese Bearch of important events .we aim to highlight (by algrts
important actions that can be forgotten. The tempimni

Accident Alert

Search

FiG 3: The interactions between system parts



adopts an automatic recognition of the situatiord an [4]
following its evolution, this operation is occurrduy
interrogation of the situations base during thecpss of
intervention.

The captured indicators as and when they are &laila
are used, using CBR techniques, to search similaf5]
situations in order to avoid made mistakes and dface
problems. We show in (& 3) the main interactions
between system parts.

6.

(6]

Related work

Several systems and models are proposed in the/]
literature around this thematic; they aim at repnéing the
operational, organizational and communication letredse (8]
solutions offer generic treatments or rigorous mhémphes
adapted to specific situations. The more used tquks
and methods are based on workflow modeling, GIStimu
agent and rule-based systems [15] [9] [14] [11] [Bhe
main contribution of our system is the use of ator (9]
experience feedback related to space and time gioms)

Couty, E. (2004) Plan Blanc et gestion de criséd&u
d’aide a I'élaboration des schémas départementaux e
des plans blancs des établissements de santé, La
république francaise ministére de la santé et de la
protection sociale.

Johnson, R. (2000) GIS Technology for Disasters and
Emergency Management, ESRI White Paper May
2000.

Kolodner, J. (1993) Case-based reasoning. Morgan
Kaufman Publishers Inc. San Francisco, CA, USA.
Isbn 1-55860-237-2.

Lagadec, P. (1993) Apprendre a gérer les crisass Pa

: Editions d’Organisation 1993.

Matta, N., Loriette, S., Sediri, M., Nigro, J.M.,
Barloy,Y., Cahier, J.P., Hugerot,A. (2012)
Representing  experience on Road accident
Management. IEEE Conference, C2TM, June 2012,
Toulouse.

Oomes, A.H.J. (2004) organization awareness ifscris
management, Dynamic organigrams for more effective

from future situations using techniques of tradigbof the Brussels, May 3-4 2004. o
experience feedback, in order to be better alignati ~ [10]Shmidt, K., Simone, C. (1996) Coordination

decision making needs.

7.  Conclusion and perspectives

We show in this paper, first results on analyzingis
management. Our approach aims mainly at identifyireg
experience feedback and representing it. The airthief
study is to define a decision making environmentcfisis
management, related to emergency activity. Fuivoek
will also focus on the definition of experienceceability
module for our system. Finally, we aim provide
specification of the interface of the system to npote
decision support for each role conceding the oljestof
stakeholders in the main project.
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