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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas
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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas

devel opnment of an integrated systemfor the
managenent of search and rescue (SAR) operati ons
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devel opnment of an integrated systemfor the
managenent of search and rescue (SAR) operati ons
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devel opnent of an integrated systemfor the
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A G S-based FOSS DSS for the managenent of SAR operations in nountain

G S nodel for maxi num search area definiti
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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas

sex
age
training | evel

fatigue [time]

envi ronnent

terrain slope
terrain hei ght
terrain roughness
veget ati on density
rivers

streets network

visibility [tinme]

to devel op a map of max search area

at a given tine the isochronous |ine gives
t he maxi num extent of the search area
(i.e. the maxi num area a person can reach)
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G S based nodel

to devel op a map of maxi num search area

t he maxi mum possi bl e speed of the m ssing person is evaluated by conparing
the energy required to nove on the terrain and the available energy to the
m ssing person. This gives the maxi num area a person can reach as a function
of tinme.

*energy requlfenent (cost)'to nove on the terrain as a
~function of terrain features, obstacles and roads
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G S based nodel - cost

energy requirenent (cost) to nove on the terrain as a function of terrain features
can be evaluated once for all to create a cost nap
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G S based nodel

avai |l abl e energy from physi ol ogi cal paraneters of the m ssing person nust be
eval uated each tine
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The nodel takes into account obstacles, preferential paths and
f ords
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Mal e, 24 yro, nmediumtraining |evel

The nodel has been cali brated and tested
wth a GPS canpai gn.

A group of people wth different ages,

training levels, etc. has been tracked
wth GPS:

ea dataset has been used to calibrate
t he nodel 's paraneters |

ea dat aset has been used to validate the
results '

Time steps of 10 min
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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas

The error has been propagated analytically to evaluate the
rel evance of each paranmeter and its uncertainty on the precision
of the localization of areas' boundaries

RVS:
805 mafter 30 mn
1600 mafter 1 h

the “training | evel”
paraneter plays the nost
rel evant role
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T

|f the wuncertainty on the training level is renoved, the
accuracy increases renmarkably

RVES:

150 mafter 30 mn
305 mafter 1 h
460 mafter 1.5 h
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GRASS nodul es

t wo GRASS npdul es have been witten:

one to prepare a map of the energy requirenent
(cost) to nove on the terrain as a function of B
terrain features o

“one to evaluate the maximm search area as a
~ function of tine, wusing the “cost” nmap, the
coordinates of the point of disappearance and the
rphysiological paraneters of the m ssing person

ifThe first nodule nust be used only once for each

- area and the “cost” map can be evaluated i n advance

and stored for | ater use.

~The nodules are being tested and wll be nade
~avai |l abl e when ready.
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A G S-based FOSS DSS for the nmanagenent of

coor di nat es
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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas

Dat abase

Two schemas are in the PostgreSQL DBMS:

par am for al | the tables containing the
rel ati onshi ps bet ween par aneters (age, sex,
training, etc.) and coefficients

dat a, col I ecting m Ssi ng per sons' data ande®
Fcorresponding paraneters (evaluated using the
- tables in the param schema)

Tables in the first schema are nodified only when
~the nodel is nodified, e. g. when new coefficients'
estimates are avail abl e.

Tables in the second schena are nodi fied each tine
a new operation start: a new record Is added to
each table.
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A G S-based FOSS DSS for the nmanagenent of SAR operations in nountain areas

What 1s ready?

By now.

the GS deterministic nmodel is working and the
pcorrespondi ng CGRASS npdules are ready, tests
¥ have been carried out successfully but nore

- tests are due

~~ the database structure is ready and it 1is
__being feed wth data

/';fﬁf'the web interface works, passing data to the
- DBMS
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What i s bei ng done?

By now.

t he GRASS automatic execution via php Is being
| npl ement ed

Jthe database structure is being inproved to
W better separate persistent data (coefficients)
~ from m ssing persons' data

 the webd3S interface Is being 1nproved by
‘addi ng cartography, adding new search tools

’_iff such as place search by nane and nodi fying the

nouse coordi nate capture w dget
an automatic reporting tool 1s beling devel oped

| i ndependent tests for the nodel are being
-carrled out for dlfferent al pi ne region

i
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What 1s still to do?

Still to be done:
the inclusion of Dbehavioral nodel s and™
psychol ogi cal paraneters I1n the determnisticg
Ynodel

~ the @S stochastic nopdel

" nore extensive nodel tests
:~#real life applications testing the overall

ﬁ.,ﬁﬁ feasibility of the system

AP,

real time units tracking (available from
proprietary software vendors)

"Col | aborations with other research groups are
_being defined to address these Issues.

J " i | ot ;f‘f
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