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Abstract

During the crisis management, several organizatioogrdinate their

emergency work based not only on well-defined pedicand procedures
(product of careful preparation) but also on th&comes of the decision-
making process. Decision-making is a highly congtéd process in crisis
situations. Good support in decision-making whesastier occurs is of
critical importance to react accurately, fast afidatively. Good decision-

making helps to control damage, save lives anduress, and reduce un-
wanted consequences of a crisis. Spatial Datadtrfrcture (SDI) is in-

creasingly considered a critical aspect of decisi@king in disaster man-
agement. This paper presents our concept for aroppate SDI (open-

standard generic platform) assisting in adminisiratanalysis of data to
predict development of a crisis event and accoigiagvise for changes
of plans

11.1 Introduction

The first hours after a disaster happens are vieaptic and difficult but

perhaps the most important for successfully fightthe consequences,
saving human lives and reducing damages in priaatepublic properties.
In these first hours, the good estimation of theent situation is of par-
ticular importance. A large number of questiong.(&vhere is the emer-
gency situation, how to get there, how many camsaltvhat kind of in-

formation do we have from there), are pending faveering.

Additionally to the unclear situation, many diffateactors from differ-
ent sectors (fire brigade, police, paramedics, wipalities, etc.) with,
sometimes, contradictory requirements are involmemianaging the situa-
tion. Since many of the tasks they have to perfarerather different than
their daily work routines, a good cooperation aotlaboration between
different teams is of critical importance.
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There are numerous underlying obstacles that ceoatplian adequate
crisis response (Borkulo et al 2005, Diehl and danHeide 2005, Kevany
2005, Neuvel et al 2006, Ospina, 2006, Winter 08I5):

» Lack of good communication between sectors or actorcrisis re-
sponse. Different sectors operate with particwatesns; therefore the
exchange of information between all actors in thsis management
becomes difficult.

» Diversity of systems in one sector. It is quite coom practice to use
various software in different regions or groupsregions. Realising
this problem, for example, the Dutch police hasady initiated a
large project SHERPA aiming at standardisation bg& tgeo-
information provision of all the 25 police regionsthe Netherlands.

< A variety of narrow specialised systems for onlyeegency situations.

» Lack of appropriate platform (user interfaces)data exchange. The in-
terfaces usually serve tasks and activities ofexifip sector (police,
fire-fighters, etc.)

« Insufficient standardisation of processes and pa$) especially for
data exchange.

« Difficulties in exchange and integration of variadegta. Resolution, ac-
curacy, updatedness are only few of the challenges.

» Lack of information about the ‘information’. Oftés unclear where cer-
tain information can be found and how reliablesit i

« Management of information from the field (repoitaages, video, dy-
namic data, etc.). Usually this information is stbras unstructured
files, which is problematic for systemised analysisit is not stored at
all.

¢ Access to existing data is in general very slow.

New systems have to be developed that allow difterescue units to
operate together in any critical situation. Ondhef main challenges is in
the spatial domain, i.e. definition of well-definsthndardised services for
discovery and exchange of information. Such sesvere closely related
also to the development of Spatial Data Infrastmect(SDI) at all levels
(local, regional, national and international) farpport of disaster man-
agement. Initiatives for SDIs are in progress ahynivels all over the
world, for example INSPIRE in Europe (www.ec-gig/imspire). Those
have to be further enriched to be able to servageney sector. Large in-
ternational projects, for example, ORCHESTRA (wwwagchestra.org),
OASIS (www.oasis-fp6.org) and WIN (www.win-eu.org)e already re-
porting results of their research in this area.

Three aspects of an SDI are especially critical ther success of an
emergency response system: generic services thdtvee available for
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all the actors (on the field and in the commandureg in a disaster situa-
tion; integration of information coming from difiemt sectors, and man-
agement of dynamic information; appropriate inteefafor different end-
users.

The services developed within this research ardegtworiented with
respect to the 19 types of disaster as specifigtienNetherlands (Diehl
and Van der Heide, 2005). User interfaces allowbimth request of data
and submitting (in-situ) data to the system andbariét on systems cur-
rently in use in the response sector.

Many kinds of information are needed in crisis tege. These are ex-
isting data produced by different organisationsl dynamic data collected
during a crisis from the different sectors involiadcrisis response. Inte-
gration of data coming from different sources is important aspect.
Maintenance of dynamic data received from the fislgtill rather under-
estimated. Most of the information exchange isentty performed via the
telephone.

This paper presents concepts and ideas for thdagewent of an SDI
for disaster management. Next section presentsttie-of-the-art in the
development of SDI. Section 3 discusses the sex\itg are being devel-
oped. Section 4 elaborates on graphic user inenfiaed in the moment
and demanded by the users. Section 5 concentrat@¥aymation man-
agement, and a data model for the managementsifuinnaformation. Last
section concludes on expected added value of thelafaments. This re-
search is part of the project ‘Geographical Dafeabiructure for Disaster
Management’ (www.gdi4dm.nl) funded by the Dutch &esh and De-
velopment Programme ‘Space for geo-information’.

11.2 SDI in emergency response

SDI has been considered an important aspect ofnghdata for years
(Abrue et al 2000, Cattenstart and Scholten, 1$®olten et al 1999)
Currently there are many international (Fabri ande®@ 2005) and na-
tional initiatives for building SDI (INSPIRE, NENetc.). The reports for
the EU member states show that a lot of progrebeiisg made towards
establishing European SDIs. There has also begnge®toward a process
of data harmonization as well as to common systanasdata models in
disaster response and prevention (ORCHESTRA, OAGMNES). How-
ever, the large number of activities and projeatsded by EU shows that
the SDI is far from reality.
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From a technical point of view most of the techgglidhat is required
for access and exchange of spatial informatiowadable as standards for
implementation (e.g. OGC Web Services, SFS, GME)cancepts (e.g.
OGC Abstract specifications for open distributednagement of geo-
graphical imagery) or in process of developments kvorth mentioning
that third phase of the OGC Web Services has beepleted at the end
of last year. Within these phase participants wibrka several relevant
topics for disaster response such as common actinigg sensor web en-
ablement, Geo-decision support services (GeoDS@&p-[gital Right
Management (GeoDRM) and Open Location servicesfOpe Many ex-
tensions of existing standards are proposed fohdudiscussions. For ex-
ample the OGC OpenLS is extended toward indoor Kingc
(www.opengeospatial.ofg

For the communication between the systems in tioisitacture, the use
of web services and XML can be considered the sihthe art. On the
side of the clients, there is a great diversitygiag from rich clients based
on web browsers over classic workstation applicatim mainframes with
terminals. These clients cover all the use casesgatial data that so far
exist and are based on highly heterogeneous pragiragnand data mod-
els.

There are also many contributions from scientifigjgcts. It should be
mentioned many approaches for reaching semangoojperability, search
engines based on ontologies, security for agerisab services, as well
as processing, indexing and serialization algorithmthe field of com-
puter science. The topic of semantic interopentghidi regarded as central
and projects with strong industry integration liKIDE8 (IST 2001-
34417) as well as those with a relation to metad#troperability (like
the INVISIP9 project, IST-2000-29640) are in prage

11.3 Generic services

Our major objective within this project is to offeervices that solve many
of the obstacles that are now faced by emergersporese systems. These
services aim at improving communication betweeriedéht actors in-
volved in crises response. The services are panh @fifrastructure that in-
tegrates and facilitates access to various infaomaexisting data and data
coming from the filed. It offers metadata — infotioa about ‘the informa-
tion’, exchange of data, etc. The focus is largatydeveloping context-
aware services.



Spatial Data Infrastructure for Emergency Respamdéetherlands 181

Defining and implementing an SDI is traditionallgree by creating ap-
plication profiles, where the data model behind da¢a infrastructure is
leading. Generic services based upon open standardshen be devel-
oped to make exchange of data possible. The m#gadwhntage of this
approach is that the development of services carobwlex and time con-
suming.
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Fig. 1: An overview of context-aware SDI for disaster mgement.
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A different approach is defining and implementing DI within the
context it is primarily used (Fig. 1). For this ja the context is defined
with respect to the 19 different disaster typesthis approach, the use
scenarios within the current disaster type prefeaithe implementation of
services within the SDI. Such services only proageess to the data in-
frastructure that is relevant for the current disat/pe. This approach as-
sures to maintain the focus within a certain contex well as that applica-
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tion designers/architects to be able to use thanetkfand implemented
services within their known specialization.
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Fig. 2. An example of SDI for the types of disasters: Hldisaster SDI, Fire dis-
aster SDI and Nuclear disaster SDI.

Within data driven (or syntax-aware) SDI's the agdions are directly
communicating with the services, which make themy®ependant and
aware of the syntax being used by services orid&i@structures. In con-
text driven SDI's high-level functions within thetive context are ex-
posed to the application making the dependenchietihderlying services
less relevant (Fig. 2:). These functions often tiref a series of calls to
various services within the context-aware SDI. Tapproach is often re-
ferred as service chaining. This chain of callghe various services is-
modelled after the workflow designed to be usednduemergency situa-
tions
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Fig. 3: Workflow of an emergency process.

Fig. 3 shows an example of a workflow during an igaecy situation.
Information of an incident is retrieved (e.g. byopk or electronically).
This information is stored for example by writirigon a paper or white-
board. In order to warn the appropriate teamstehens which are in the
neighbourhood of the incident are selected and ecaihnecessary (e.g.
by using radiotelephone).

Retrieve X
it et ; Store . Remevg Warn team
information information team locations

Feature Location
Service Service

Communication
Service

Fig. 4: Workflow of an emergency process implemented usergice chaining.

Fig. 4 shows the same example where the actuabnactre imple-
mented by a chain of calls to services belonginth®&oSDI. The Feature
Service stores the information in the databaseritestin chapter 5. The
Location Service (e.g. an OpenLS implementatiomegponsible for the
tracking and tracing of the teams. Finally the Camroation Service
takes care of sending the information to the teaheshniques such as
BPEL (Business Process Execution Language) aréablaito model and
implement the service chaining. BPEL is an XML lwhsguage describ-
ing among others the succession of calls to thierdifit services (also
called orchestration).

11.4 Graphic user interface

The design and development of an appropriate Geaplser Interface

(GUI) is yet another challenging task in disastanagement. GUI is usu-
ally very specific with respect to a particular ysgpe of device used and
functionality to be offered. In disaster managentbase specifics are even
more extreme, due to different user backgroundsssttime pressure, fa-
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tigue, etc. Therefore the interface has to betintjieasy for use and func-
tional. This project analyses and extends/modthesGUI of Multiteam (
Fig. 5 and Fig. 6) www.multiteam.inf) and VNet Fig. 7).
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Fig. 5: Graphic user interface of the system Multiteam.

In both systems the different responding agencidbe crisis response
(Fire Service, Para medic, Police, municipalitiether special units) can
access the system and give the location of thehilsanits (using special
symbols) or mark important areas e.g. those notssiiole to the Public.
The user of the system can send e-mails and regiféstent maps as a
background. The systems differ slightly in theindtionality and access to
the information. While Multiteam has a quite latgeal database with in-
formation, the concept of VNET (Diehl and Van degidte 2005) is ac-
cessing distributed information (stored within drganisations responsible
for their own service delivery). In both systernewever, (spatial) analy-
sis is not available yet. The only existing funotifities are map overlay
and visual inspection. Simulations (as discussdbbad risk management)
are not available at the moment. In addition, cdibjfga communication
systems are being developed to improve communitatising imminent
floods.
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The GUI interface in emergency response shouldtative, and sim-
ple, yet providing the most appropriate informatieith respect to the
user, the used device and the emergency of thatisitu Furthermore the
access to the data can be dependent on the locdtibe object, the proc-
ess, the task and the particular organisation (&a@een 2005). It should
be also remembered that the behaviour of peoplegesain critical situa-
tions. In this respect, different GUI interfacesasdeveloped for mobile
users and decision-makers in commando centres.

3D display and new visualisation environments amesidered as well.
Various groups are working already in providing dBualisation (Berlo et
al 2005, Branco et al 2005, Bodum et al 2005, Kabal 2005, Kwam
and Lee 2004). It is well known that 3D visualisatigives a lot of advan-
tages but puts big challenges to the developetiseofystem. For example,
the 3D visualisation has to be very close to the véew. In contrast to
maps, where a lot of symbols are used, 3D view Ishoanvey by realism
and not by abstraction. Special techniques haveetased to focus atten-
tion to the most important information. For exampisage of a textured
building amongst shaded ones. 3D models may besepted with plenty
of details but in most of the cases this may leadistraction. In this re-
spect it is very important to keep the balance betwimportant and fortui-
tous information (Zlatanova and Holweg, 2004).
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Fig. 8 Navigation routes in a building (from Kwam andel.2004).

3D representations and displays can be criticalifdoor routing and
navigation (Kwam and Lee 2004, Meijers at al 200Bpnsidering the
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complexity of modern buildings and the great numtiepeople that can
be inside buildings, it is often challenging to amgse a quick evacuation.
Very often serious problems such as huddle, tranmpéecessibility of ex-
its, etc are observed. Despite all the currenthilable means (alarm sig-
nals, evacuation plans, illuminated signs, ettijee serious deficiencies
are observed (Pu and Zlatanova, 2005): 1) lackppfapriate indoor geo-
information about the structure and the availabi¢seof the building, 2)
lack of dynamic information about the current dima and 3) lack of
flexible means for evacuation instructions Therefdrave investigated
possibilities to employ interfaces that dynamicadlyaluate the possible
escape routes. The evacuation routes can be codnpsiteg network mod-
els (see next section) and the visualization agy&iphics or appropriate
images (Fig. 8) can be transferred to the clieptiegtion.Very often 3D
models are not available, but still a sort of 30eef can be obtained.
(Verbree et al, 2004) have studied the applicghilftpanoramic images, a
CycloMedia (vww.cyclomedia.n) full-colour images or Cyclorama’s. The
intention of CycloMedia is to cover the Netherlarwith cycloramas to
support all kinds of geo-information systems andises. All objects and
locations are registered systematically from thelipuoads within cities,
districts, etc. The cycloramas are recorded byrg special fisheye lens
with a vertical view o8B0 degrees below the horizon.

“u

Fig. 9: Cyclorama's, augmented with utility informatiorrofh Verbree et al,
2004).

Being geo-referenced, the images can be used tiegration with vari-
ous data. Actually, the cyclorama can functionhes'lbackground layer' to
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display information labels, guiding directions, apdsition hotspots of
other cycloramas in a given neighbourhood. Theargohas can be inte-
grated in any GIS system, as a clickable objebeeiat the location where
the image is taken from or at given addresses.hBy the user gets a far
better impression of the surrounding objects ahégon. Fig. 9 illustrates
a cyclorama image augmented with underground yiififormation. The
cable data are taken from a 2D digital map andsfoamed in the projec-
tion of the image. Such an approach is readilyiagple even for the re-
stricted resources (screen, memory, bandwidth) efcmobile devices.
The image processing can be performed on a sengertthe augmented
image can be streamed to any type of wireless dsvic

This project extensively explores new emerging italegtechnologies.
Such technologies provide realistic visualizatioaman-computer interac-
tion, help in situational awareness, and allow dognitive mapping and
collaborative decision making (Scotta et al 2008y 10 illustrates the
touch table to be used in the research.

g ]

Fig 10: Geodan tangible user interface table (from Scait, 2006).

The Diamond Touch Table is a front projected tableis means that
the image is displayed with a beamer hanging alte@dable. The touch
signal is recognized with an array of antennas et in the touch sur-
face (vwww.merl.con). This technique allows not only to determine veher
the table is touched but also who is touching &néet

11.5 Management of information

The information needed during emergency responssists of existing in-
formation, e.g. topographic data, network utilitiesc., and information
collected at the moment of disaster, ithaitu information. The integration
of existing information is done through the useootologies (Xu et al.
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2007). In this section we concentrate only on tla@agement of in-situ in-
formation, which is an important aspect of the gcgj This information
has to be stored and processed in order to priictevelopment of a cri-
sis event. The stored information of past crisisnés can be further ana-
lyzed and used for the prevention phase.

A DBMS system is used for the management of in-détia, for several
important functionality such a system offers: felé&amanagement of large
data sets, multi-user control on shared data amsharecovery, automatic
locks of single objects while using database tretitsias for updates, etc.
Nowadays several commercial and non-commercial D88I&r support
for spatial data types: Ingres, Oracle, InformBM DB2, MySQL, Post-
greSQL. Some DBMSs (e.g. Oracle Spatial) even stgeveral different
spatial models (geometry, topology, network, LRB)e network model is
quite appropriate for commutation of evacuationtesucombined with
2D/3D visualisation since the geometry of the olgezan be stored to-
gether with the nodes and links of the graph (RuZatanova 2005, Mei-
jers et al 2005). These DBMS systems support oblysRatial data types
with their 3D coordinates. Full consideration oé tthird dimension may
require new data types (Zlatanova and Stoter 2006)eeded, 3D topolo-
gies (Oosterom et al 2002, Zlatanova et al 2004ptbase level and cor-
responding operations will be investigated. 3D togy may be required
to extend the spatial functionality with operati@ush as 3D routing, and
consistent update of data. Some DBMS systems sufimotemporal as-
pect, but the spatial and temporal indexing isté@andependently. Good
spatiotemporal support needs an integrated appreacisisting of proper
data types, operations and specific indexing (dnstering) structures (see
also Laurini et al, 2005).

A critical question is the selection of the DBMS, sell as the choice
between commercial or open source. Important asgecbe considered
are the support for different data types, appropriar handling different
kind of information coming during an emergency; son for the temporal
component; extendibility with new types and funntiolt is expected that
information collected during an emergency is ofywdifferent nature. Be-
sides various sensor information such as image¢teal, aerial), videos,
laser-scan (also terrestrial and airborne), largeumts of textual data, au-
dio, etc have to be managed. Most of the infornmaiadynamic; therefore
the temporal component is critical. The choice leefvopen source or
commercial DBMS is driven from pragmatic reasons.tle one hand, an
open source, freeware DBMS (e.g. PostGIS) may thaevefits in large
area devastating disasters (similar to East Asiadmi or the hurricane
Katrina) when existing infrastructure is destroyed a commando centre
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has to be set up in few hours. On the other haatlyrorganizations in the
Netherlands have already commercial DBMS, suchrasl® Spatial.

Oracle Spatial and PostGIS offer the most from ftirectionality we
need. Many units from the emergency sector, e.gicipalities, have al-
ready their data in Oracle. For this reason we l&nasen to use Oracle
Spatial. We have built a conceptual model for theaiiu data, and have
translated it to Oracle Spatial tables, includingstraints, indices, valida-
tion checks, and new data types. The rest of #u8an describes a part of
the model (Fig. 11), which covers the informatieed during emergency
with dangerous substances (three disaster types).

Fig. 11 shows the tables that store the informatima relationships be-
tween the tables. Tablenci dent stores information about the location of
a crisis event, the time it started, its extenpetpf the disaster, etc. Two
other tablesSect or mal andGasnal , store information about the possible
extent of the incident, calculated from meteoralagidata. A series of
processes is initiated to handle a crisis everthaocess is well defined,
and has a specific objective, which determines bichvkind of disasters
the process will be needed. For example, in casarargency with dan-
gerous substances, measurements should be perforithedlaffected area,
and the process called ‘Observations and Measuttsm@orkulo et al
2005) has to start. The tal®eocess stores information about each proc-
ess according to the Dutch emergency response qageethe process
type, the incident for which it is initiated, thene the process started and
the time it concludes. TablBM User stores information about personnel
of disaster management sectors, and tabkr | nProcess stores infor-
mation about which person is involved in which g and the time pe-
riod of this involvement. Tableeasur enent stores the result of the ‘Ob-
servation and Measurements’ process. Several nevasants may be
performed during such a process. The measurememt performs meas-
urements for the checked items, and reports thdtseis a corresponding
form. TableMeasur enent contains the information from both forms: the
specialist form defining the tasks, and the measarg team form giving
the results of measurements. Tream table contains information about
teams performing measuremeriteanMenber table keeps track of per-
sons forming a team, and the period of time theyiarthe team. The
model shown in Fig. 11 does not contain all vajidihecks and indices; it
is though complete in terms of primary key constiiPK symbol) and
foreign key constraintgFK).
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usetBSH; CHARS) dosismeter. FLOAT
; meas_datails: VARCHAR2(200)
FK )
+  PK_UseNUMBER) FerformedBy FK
Team wFln +  PK_Measurement{NUMBER)
4\ 1 FK
" column 4+ FK_mleasurement_IncidentNUMBER)
b pow P team|D: NUMBER{ZO) 1 +  FK_Measurement_Team(NUMBER)
‘u - name: VARCHARZ(20) s
type: NUMBER(1) + CHK sxplosi
! _explosion_tase)
Teamblzmber position: MOVING_POINT + CHK explosiond
column 1| P index
FK userlD: MUMBER(1S) L aFka + PK_Team(NUMBER) @ Pt Gt rEEg
FK teamID: NUMBER(20) a.r T
start_time: TIMESTAMP
Y +
end_time: TIMESTAMP BT ISR

FK_TeamMember_Team{NUMBER)
+  FK_TeamMember_UsaNUMBER)

Fig. 11. UML model of Oracle tables holding in-situ infoation in case of emer-
gency with dangerous substances.

The Oracle Spatial data typ®SYS. SDO_GEOVETRY is used for spatial
data, e.g. location of an incident that is a paimtthe incident estimated
extent that is an area. To store spatiotemporal watuse nested tables of
Oracle. An area that changes in time, e.g. thenexaé an incident, is
stored as a list of pairs (area-shape, time). We keeated a new data type
MOVI NG_REG ON:

/* Types for a noving region instance, and conpl ete noving region */
CREATE OR REPLACE TYPE MRegi onl nst AS OBJECT (
meas_tinme TI MESTAWP,
regi on_geo MDSYS. SDO GEOMETRY
)i
/
CREATE OR REPLACE TYPE MOVI NG _REG ON AS TABLE OF MRegi onl nst;
/
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Another spatiotemporal typ@&Ovi NG_PO NT, is created in a similar
way. It stores information for a location that ches in time, e.g. the posi-
tion of a team in the field. These new types aeslis the SQL statements
for table creation, for example:

CREATE TABLE I nci dent (
i nci dent| D NUMBER(15) CONSTRAI NT PK_I nci dent PRI MARY KEY,
| ocati on MDSYS. SDO_ GEOVETRY NOT NULL,
start _ti me DATE,
i nci dent _extent MOVI NG_REQ ON,
di sast _type NUVBER(2) CONSTRAI NT REF_DT REFERENCES Di sast _Type,
GRI Pl evel NUMBER(1),
est _time TI MESTAWP,
est _escal ati on MDSYS. SDO_GEQVETRY,
no_vi cti nse NUVBER( 11)

%\IESTED TABLE i nci dent _extent STORE AS | ncExtent;

We use Oracle nested tables functionalities teestpatiotemporal data
in the tables, and to read these data. The SQ&nstatt below creates a
view from thel nci dent table that transforms spatiotemporal types to
simply spatial types (via un-nesting), which carebsily used by services.

CREATE VI EW I nci dent Extent AS
SELECT i.incidentID, i.location, i.start_time, e.*
FROM _I ncident i, TABLE(i.incident_extent) e;

11.6 Conclusions

The standardised services developed within thigprdacilitate the work
of emergency sector in a number of directions. Weeet that the systems
will allow for a better preparation to disaster ragement, because of the
standardised operations able to be exercised iy dairk. On the other
hand, the temporal data collected from previouasiéess can be analysed
and used for prevention.

It will be possible a better handling of the fipgtriod of an emergency,
achieved by providing targeted information rapidhd by collecting rele-
vant information from the field that helps coording operations effi-
ciently. This period, called the golden hour, oftletermines the success
of the entire operation, for instance as concdrasbility to save lives.

The integration of command-and-control with fieldeoations can be
significantly improved especially the coordinatibatween forces, teams
and organisations that participate in emergencyagament. The nature
of the project is such that this impact can beedd as concerns commu-
nication and data management.
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The handling of emergency will also be improved;duse information
from multiple sources and databases will be posgiblaccess in order to
provide the emergency sector with all insights taat be realistically ob-
tained in support of life saving and protectionnudterial assets. This can
prevent that vital data will not be usable simpécause the data handling
technical issues.

The visualisation of requested information will meproved with re-
spect to the specific needs of the users and trer@irovided in formats
(e.g. images, vector, movies) that are more coibigatvith the environ-
mental conditions during the emergency.

This ‘definitely’ will result in a better support trescuers, based on in-
formation provision and coordination, which cantbe one hand lead to
faster and more effective operations and in therdtiand ease the burden
of stress on the operations theatre.

However, even ‘definitely’ needs to be evaluated @noven. As has
been stated in the report of the National Rese@mimcil (2007) there are
a number of factors that will influence the succeks map. Part of the
project will be the development of evaluation pehoes which will be
used during the planned large disaster managemxentises. Based on
these outcomes we will be able to judge the rolhefSDI
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