Presentation at OASIS final event, 14 October 2008, EADS premises in Elancourt (Paris)

Jlalsial ol Bl Koyl X
Itern categary: All categories | ¥ A
U e m

EH nnnnnnnnnnnnn ‘ Rehabipfation Cerfret Teresa's schanl

u = - | — orders = 3
(aggregated; ] - ikl oach park

I S u y I S S Shown: number of frips U’]‘a *:

Masimum; 22.0 =
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. Intelligent search tool

2. Automatec

sl fsfal ol ol Feivl x|

Itern category: All categories
=] H Transporation
arders
{aggregated)
Shown: number of trips

Maximum: 22.0
Total: 156 abjects

B[]

F4 Representation method.
Parallel bars
Use of destinations
Mumber of iterms
Remaining capacity

ﬂ‘? 1000

—

Total: 528 abjects

@A %[ | Fnorees af I

Use of
destinations

1Als
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Content

7]4

: I Nl
[ =] Possihle shelters i

[ Represertation method: lcons
Poszible shelters
Total 15 ohjects

type

school (6 abjects, 40%)

public building (2 abjects,
13%)

monastery {1 ohjects, 7%)

hospital (5 objects, 33%)
L
prison {1 objects, 7%)
=d

Total: 15 objects
| =) ﬁ Endangered ohjects
inthe flood on
Monday, 05.11.2007
at21.29

FA Representation method: Icons

Endangered objects in the flood on
Monday, 05.11.2007 at 21:39
Total 1 ohjects

scheduling of evacuation
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AN %:alli\eo %E%p

Copernitus seiy
.

Jestis Healdnonasen
x
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Evacuation scheduling: Schedule tasting



1) Intelligent Search

FPozsible shelters

= i

EAd Representation method: lcans
Possible shelters
Total 15 ohjects

type

school (6 objects, 40%)

public building (2 ohjects,
13%)

@ monastery (1 objects, 7%

haospital (5 ohjects, 33%)
-ET-

prison {1 objects, 7%)

Total: 15 objects

H ﬁ Endangered ohjects
inthe flood an
Monday, 05.11.2007

at21:38

E Representation methad: lcons

Endangered objects in the flood on
Maonday, 05.11.2007 at 21:39

Total 1 ohjects
Added table P

-

smlalalal Bl Bl o] X

=l

ie

i
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Main Functions

Search for risk objects (that may cause
secondary disastrous events)

Search for places containing endangered people
(animals, valuable items)

Estimation of the number of population in a
crisis-affected area

Search for places that can be used as shelters
for various categories of items

Fraunhofer ...+



To start the work

Enter information about EFEEELERE

Date; |IZIE 08.2006 |Wednesda\; Time: 11 06 Get current date and time |

the Current event ;E\remg‘ﬂxgents Rlsks‘Endangered ohjects Populatmn Shelters
> |n a d|a|0g ActuaRExpected Potential {Past

> or from a TSO ’

Required information:

> Type (fire, flood, ...) s ever
> Perimeter of the

affected area ! =0

Impnnl fram @ file 7 channel |n0tc0nnected Connect | [T Listen

E}{pnﬂl to @ file © channel |n0tcunnected Cnnnectl
TS0 aptions |

Show an map | Change |

Feteh |

Generate presentation Reszet

Clear map |

1Als

Institut
Intelligente Analyse- und
Informationssysteme
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Example: Flood

mialalal sl o el ¥

H - Impactzane of the | 22

flood on Monday,
05.11.2007 at 21:349

Total: 1 object

H - Railways

Total 93 objects

| El Statistical districts

Total: 0 objects

| - City houndary

Total: 0 objects

EI Major roads |

i
e
|
Total 178 objects J
| “ Roads

Total: 0 objects

EI Public buildings

Total 179 objects

EI Living areas

Total: 3526 objects

EI Industry j

After the information about the event has been entered, the event-affected area is
shown on an interactive map display

Fraunhofer ;¢
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Search for risk objects

|ru10nda\,r

Tirme: |21:43 Get current date and time |

LDate: |DS.11.2UU?

E\rents‘ﬁgents’RiSkSKEndangered Ubjects‘(PDpulatiDn‘(Shelters

Load mare ohjé

4
»
1

Show on map | Remave from map |

Date: |05.11.2uu?

|M0ndav

Tirme: |21:45 Get current date and time

Events \Agents f Risks YEndangered Dbjects‘PUpuIatiDnKShelters

Shell

nad mare ohject

4
M

Futification plant
Type: sewerage facilities

1H

State:

Immediate risk;

Risk of release: release of sewage contained in
Furification plant may happen hecause of the water
imvalved in flaod an Maonday, 05.11. 2007 at 21:34

intact  Change

Show on map | Remaove from map |

Impurtl frarm & file ¢ channel
Expnrtl to @ file cha

?

Immediatm

B (==

on Monday,
05.11.2007 at 21:34

Generate presentation

1Als

Fraunhofer ;¢
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F Representation method: lcons

Immediate risks invalved in the
flood on Monday, 05.11.2007 at
21.39

Total 1 objects o

tyne
sewerage facilities {1

-E ohjects, 100%)

Total: 1 obhject

Mply

Latent risks invalved
in the flood on
Maonday, 05.11.2007
at 21:39

EA Representation method: lcans

Latent risks involved in the flood on
Maonday, 05.11.2007 at 21:39
Total 1 objects

type

A stafinn (1 nhiects 100%) =
2 Immediat

|
involved in the lood TN

Bla/s]al ol

ten




Search for endangered people
(may also be animals or other items)

Date:  |05.11.2007 |ru10nday Tirme: |21:5EI Get current date and tirme

Events SAnents \Risks f Endangered Dbjects‘PDpu|ati0n‘5he|t8l’8
E ! Spa healing house

H Type: hospital
State:  intact Changel

Endangered items
1) patients (health condition = sick or disabled)

ujate: |I35.11.2EIDT |ru10nday Tirme: |21:5EI Get current date and time

Events‘Agents‘RisksYEndangered Dbjects‘PDpu|ati0n‘5he|t8l’8

5t. Joseph church

Stadium
Tennis court

Einstein schoal

Albert College 2y employees
Beethoven Gymnasium Dangers to patients: water involved in lood on
Kindergarten = Monday, 05.11.2007 at 21:349
: _ Matronnl cineras The ermplovees are exposed to the same
L Lind endangered ohjects: Hannare ac tha natiante Ll

Load more objects

3 ESESFSNS

nad mare objects | Show an map | Refrnove from rmag |

at21:38

[ Representation method: lcons
Endangered objects in the flood on
Monday, 05.11.2007 at 21:39

Total 1 ohjects

type

. hospital (1 objects, 100%)

Total: 1 object

B .};‘. Ohjects that may
need care inthe

fland on Maonday,
05.11.2007 at 21:39

[ Representation method: lcons
Qbjects that may need care inthe
flood on Monday, 05.11.2007 at
2139
Total 13 objects

Institut type

Intelligente Analyse- und
Informationssysteme

A
Spa healing house  1D=40

tvpe hospital

Fraunhofer
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Estimation of the number of affected
population

Date: |05.11.EUU? IMDndaY Tirne: |21:55 Getcurrentdateandtimel

Events‘Agents‘Risks‘Endangered DbjECTS’Pmeatign‘SHE”ErS

1)

: Estimate the number of endangerad peaple:

Sources of population data

2 District boundaries:

& ChlavaSourcesideploy_IDASICrisis_areatr_oeoxml

" use another source

Fopulation counts:

v are together with the district houndaries 4
[ use other sources

Explanations of the attributes field names):

v Mo explanations available

Cancel |

[IAIS_

Fraunhofer ;¢

Intelligente Analyse- und
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categaries:

3 Specifywhich atributes represent the absaolute numbers of peaple of the fallowing

Total population

pTatal

w glderly people

¥ canfirmed

the sum of paa-v45 and pra-949

w children

¥ confirmed

the sum of p00-03,p03-06,p06-10, and p10-14

w small children

v confirmed

v confirmed

Check/iChange |
Check/Change |
Check/iChange |

pa0-03 v confirmed CheckiChange |
* infants

¥ canfirmed Check/Change |
* invalids

v confirmed CheckiChange |
 prisoners

Check/iChange |

Date; |05.11.200? |M0nday Tirne: |21:5?

Get current date and time |

,Elfeﬁts{ﬁgents(ELsks(Endangered DbjEETS’Pmeaﬂgn‘ShB|tEI’S

" | Total population: 20862

elderly people: 3604 N
children: 2584 ’

small children; 877 Pt

:Re-estimate the numhber of endangered people |

Cancel |




Search for possible shelters

Date: |05.11.2uu? |M0nda\,f Time: |22:D4 et current data and fi

E\tents‘ﬂgents‘Risks‘Endangered Ubjects‘PDpuIatinnyShenerg_

SO an mag | Fermove fromm ma

distance to danger zane: |1DUU

Fossible shelters

& e

EA Representation method: lcans
Possible shelters .
Total 15 ohjects

type

school (6 objects, 40%)

E public building (2 ohjects,
13%)

m muonastery (1 objects, 7%)

hospital (5 ohjects, 33%)
-I-_‘,-
prison {1 objects, 79%)
|

Total: 15 ohjects

B ol

Endangered objects
inthe flood on
Monday, 05.11.2007
at21:38

EA Representation method: lcons

Endangered ohjects in the flood on
Monday, 05.11.2007 at 21:39
Total 1 objects

Date: |E5.11.EDD? |Munda\,f Titne:  |22:08

05.11.2007

Tirne: |22:EIE Getcurrent date and time |

|Munda\,r

Events

gents‘RisksKEndangered objects YPopulation f Shelters

general public ichildrentinvalids Yprisoners

Calumbus Schoal
Type: school

Children Clinics
Carmelites hospital

(2% Type: hospital

Children clinics
Liniversity clinics

number of people 41200

Meighbourhood House

St Teresa's schoal number of people 43000
Carmelites monastery ] M
Carmelites school ;I capacity {3000

St John Hospital

El

|capacity :150.0 hd

:Find sheltersj:

Show on map | Remove from map |

Find shelters Show on map | Remaove from map |

Minimurm distance to danger zone: |1 aaa

Minimurm distance to danger zone: |1DDD

LG B 3 = e B <

i

#k
R

The search
results are
grouped by
item
categories



Data used

« A table with various objects (buildings and other
places): coordinates, type, hame
> Search for risk objects

> Search for containers of endangered people (animals,
other items)

> Search for possible shelters

e Census data (population counts by districts)
> Estimation of the number of affected population

> If not available, the population counting function
cannot be used

raunhofer Institut
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—_—
Iterr category: All categories &)
=] H Transportation
arders
{aggregated)

Shown: number of trips
Maximum: 22.0

Total 156 objects

=] i i Use of
destinations

E4 Representation method
Parallel bars
Use of destinations
. Mumber of iterms
Remaining capacity

l‘? 1000

— =

Total: 528 objects

= w1 | Gnorees f ILI

Evacuation scheduling: Schedule testing
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2. Automated scheduling of
evacuation
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2.A. General information
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Main functions

e Automatic generation of schedules for the transportation
of various items (people, animals, valuable objects) from
multiple sources to suitable destinations

— Difference from business logistics: destinations must be chosen,;
people or items must be divided into groups or batches fitting in
vehicles (in business applications the destination of each item or
batch of items is known in advance)

 Interactive visual tools for the preparation of input data

 Interactive visual tools for reviewing of the generated
schedules

Fraunhofer . u



What is a schedule

* A schedule is a set of transportation orders

« A transportation order defines one trip of a
vehicle: vehicle ID, source place, destination
place, departure time, arrival time, category of
items to transport, number of items

* A single schedule may consist of hundreds of
transportation orders

Fraunhofer ...+



Veh

icle 8

Example schedule (fragment)

Type: ambulance car (20)
Initial position: Hospital Botosani (hbot); latitude=47.750305; longitude=26.66815

Load

Trip N Time
1 00:00:00
2 00:24:00
3 00:47:00
4 01:10:00
Vehicle 6

Type: life support ambulance car (21)

invalids who cannot seat

invalids who cannot seat

Amount

0

Origin
Hospital Botosani
Spitalul comunal
Hospital Botosani

Spitalul comunal

Initial position: Spitalul comunal (h1); latitude=47.76828; longitude=27.004

Trip
1
2

3

Vehicle

Amount

N Time Load
00:00:00 critically sick or injured people 1
00:21:00 0
00:41:00 critically sick or injured people 1
14

Type: autocamion (30)
Initial position: SC Elmar SRL Trusesti (oth5); latitude=47.763; longitude=27.00388

Trip N
1

2

Time

00:00:00

00:08:00

00:30:00

00:52:00

01:07:00

01:25:00

Load

general people or
children

general people or
children

general people or
children

Amount

0

50

0

30

0

40

Origin
Spitalul comunal
Hospital Botosani

Spitalul comunal

Origin

SC Elmar SRL Trusesti

City Hall

Scoala cu clasele I-VIII

Liceul Teoretic Demostene Botez

localul |

Scoala cu clasele I-IV

City Hall

Identifier

hbot

hl

hbot

h1

Identifier

h1

hbot

hl

Identifier

oth5

chl

sch9

schl

sch53

chl

latitude longitude Destination Identifier
47.75031 26.66815 Spitalul comunal hl
47.76828 27.004 Hospital Botosani hbot
47.75031 26.66815  Spitalul comunal hi
47.76828 27.004 Hospital Botosani hbot
latitude longitude Destination Identifier
47.76828 27.004 Hospital Botosani hbot
47.75031 26.66815  Spitalul comunal hl
47.76828 27.004 Hospital Botosani hbot
latitude longitude Destination
47.763 27.00388 City Hall

47.76963 27.0082

47.78289 26.92436

47.76384 27.01403

47.75547 27.06761

47.76963 27.0082

Scoala cu clasele I-VIII

Liceul Teoretic Demostene Botez
localul |

Scoala cu clasele I-IV
City Hall

Scoala cu clasele I-VIII

latitude

47.76828

47.75031

47.76828

47.75031

latitude

47.75031

47.76828

47.75031

Identifier

chl

sch9

schl

sch53

chl

sch5

longitude
27.004

26.66815
27.004

26.66815

longitude
26.66815
27.004

26.66815

latitude longitude
47.76963 27.0082
47.78289 26.92436
47.76384 27.01403
47.75547 27.06761
47.76963 27.0082

47.73008 26.99129

End time

00:24:00

00:47:00

01:10:00

01:33:00

End time

00:21:00

00:41:00

01:01:00

End time

00:08:00

00:29:00

00:52:00

01:07:00

01:25:00

01:42:00



O,LEER

Static input data

Classes of items to evacuate
id, description

10,general people or children

12,infants

20,invalids who can seat

21,invalids who cannot seat

22 ,disabled people using wheelchairs
23, critically sick or injured people

Suitability and capacities of the vehicles

vehicle type, item type, capacity

0,01
0,23,1

0,21,1
.

0,20,1
0,22,1
0,10,1 _
10,10,50
10,20,25
20,21,2
20,20,5
20,22,2
21,23,1
30,10,50
40,10,30

required for technical purposes

Classes of vehicles

id, description, speed_factor

O,virtual,1.0 «—

10,bus,1.0

required for technical purposes

20,ambulance car,1.3

21,life support ambulance car,1.5

30,autocamion,0.5

40,tractoare cu remorca,0.5

Loading times

vehicle type, item type,

10,10,0.5
10,20,1.0
20,21,3.0
20,20,1.0
20,22,5.0
21,23,5.0
30,10,1.0
40,10,1.0

loading time




2.B. Obtaining a schedule
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Start of the work

o Standalone use:
— Start scheduler.bat or use a corresponding shortcut
— Menu “Schedule” > “Start the schedule”

e Use with IDAS:

— Start IDAS (idas.bat) and specify information about
the event (e.g. by importing a TSO)

— Find endangered objects
— Find possible shelters

— In the map window: menu “Schedule” > “Start the
schedule”

raunhofer Institut



i Situation manager =10] x|

Date:  |29.02.2008 Friday Titne: |15'35 Get current date and timea |

Use with IDAS

Events SAnents \Risks f Endangerad gb]ectg‘PDpulatan(ShEHErS

U n normal Trusef? Gradinita cu program normal Trusest
Spitalul comunalTrusestl » Type: child day care facilities
City Hall Trusesti m

Liceul Tearetic Demastene Baotez 1o
Scoala cu clasele VI Trusest State: intact | Ghange |

Endangered iterns
1y small children (aoe = 4 or less)

2 cnlaon e o g
4| | 33 employees File Ml Tools Display
jﬁJﬂﬂJ =i J |_JJ X

Dangers to small ¢

Load more ohjects | Show on
| 151
SUFAT AR iy

T50 B F Line (Gantt chart

Source-destinatian mathix
Impurtl from @ file © channel Inntwnnected Tata
Wirite orders in text file
Expnnl to @ file  channel Inutcnnnected typa
TS0 options | hall (10 ohjects, 14%)
school (60 objects, 86%)

Total: 70 objects

Load a schedule

Generate presentation H @ Endangered objects in the
flood on Wednesday,
Found 5 endangered ohj 27022008 at15:49

Ed Representation methad: lcons

Endangered objects in the flood on
Wednesday, 27.02.2008 at 15:49 b
Total 2 objects

type

Kindergarten (1 objects, 50%)

. hospital (1 ohjects, 50%)

Total: 2 objects

H Objects that may need care
inthe flood on Wednesday,
27022008 at15:49

[ Representation method: lcons

Qbjects that may need care in the flood on
Wednesday, 27.02.2008 at 15:49

Total 3 ohjects

Institut hama LI

Fraunhofer

Intelligente Analyse- und

Informationssysteme Added table P ke el




Specify the sources of the items to evacuate

Items in source locations - 10l x|

ltems inthe source sites and theirtime limits, in minutes

Received from IDAS

New site(s) D MName Itern cateaory Mumber Time

Commoaon time limit {(minutes): I

& DASIS Romania Current site:  Add an item category | Remove the site |
File Schedule Tools Display
7 [{52| & OKl Cancel | Add a site | Done |

AN

- " -
E e ltern source = W s =
Total: 0 objects ’ L =
H Possible shpltars

\Select appropriate sites from the list

EA Representation methad: lcons
Paossible shefters
Total 70 objects

type
hall (10 objects, 14%)

school (B0 objects, §6%)

Total: 70 objects

= Endangered objects in the
flood on YWednesday,

27.02.2008 at15:49 =

/They are marked on the map

After pressing OK, you will be asked
about the categories of items in
each of the selected sites:

i pdd a site |

Site ID:Ih‘I

Site name:ISpitaIuI camunal Trusesti

B Representation method: lcons

Endangered objects in the flood on
‘Wednesday, 27.02.2008 at15:49
Total 2 ohjects

tyne

Kindergarten (1 objects, 50%)
. hospital (1 objects, 50%)

Total: 2 ahjects
H Ohjects that may need care

in the flood on Wednesday,
27.02.2008 at15:49

Site type: [hospital
ltem categaries:
[v critically sick or injured people
[~ infants
v invalids who cannot seat
-
%ﬁisabled peopla using wheelchairs

valids who can se

[ general people or children

ﬂl Cancel |

B4 Representation method: Icons
Objects that may need care in the flood on




Selected sites and corresponding item categories

appear in the window:

& Items in source locations

ltems in the source sites and their time limits, in minutes

=10l x|

D MHarme

" hi Spitalul comunal Trusesti

[termn cateaory

critically sick or injured people
imvalids who cannot seat
invalids who can seat

disabled peaple using wheelchairs

* kgl Gradinita cu program narmal Trusesti  general people or children

Caomman time limit {minutes): ||

Current site: Add an iterm category |

Daone |

Humber  Time
0

ol o)l o) O

Remae the sits | | S

Isplay

Add a site |

|
Press this button to add more sites

i New site{s)

sch4 Scoala cu clazele VI Trusest

E - ltem sources

Total: 2 ohjects

=] Possible shelters

[ Representation methad: lcans
Possible shelters
ects

B |0 objects, 14%)
1(60 objects, B6%)

™ take site(s) from |Latent risks invalved inthe flood onVWednesday, 27.02.2008 at 15:

{~ Enter new site(s) by clicking on the map

o]

44 j jects

Endangered objects in the
flood on Wednesday,

27.02.2008 at 15:48
Cancel | ®

= ntation method: lcons

[ 1AI5 |
Fraunhofer Institut
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Received from IDAS

Endangered objects in the flood aon
‘Wednesday, 27.02.2008 at 15:49
Total 2 objects

type

Kindergarten (1 objects, 50%)
. hospital (1 objects, 50%)

Total: 2 objects

Hmalalal e B Koyl ¥

-

H Chjects that may need careg|
in the flood onYWednesday,

27.02.2008 at 15:49

[ Representation method: lcons

Objects that may need care in the flood onll




Selected sites and corresponding item categories
are added to the list of the source sites:

£ Ttems in source locations ;|g|5|
ltems inthe source sites and theirtime limits, in minutes
D Mame Itermn categary Mumber  Time

& hi Spitalul comunal Trusesti critically sick or injured people a 1]
invalids who cannot seat 0 0
invalids who can seat 0 0
disabled people using wheelchairs |0 0

" kgl Gradinita cu program normal Trusest general people ar children 0 ]

™ chi City Hall Trusesti general people ar children a

" sch1  Liceul Teoretic Demostene Botez localul | Trusesti  general people or children a

" schd4  Scoala cuclasele Y Trusest general people or children ]

Common time limit (minutes): I—
Current site:  Add an item categary Remave the site |
Add a site | ﬂl
A

. . . . 4 Mew site(s) =101 x|
Press this button if you wish to add more SiteS +—  tae siteie) from [

{* Enter new sitefs) by clicking on the map

ﬁl Cancel |

*You can select sites from existing map layers

*Or enter new sites by clicking on the map

1Als
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Use without IDAS

Ensure that the layer with the objects is loaded

Select the menu item “Start the scheduler”

Bors:s nones ol

File LN Tools Display

File |Schedule Tools Display

| i T
B mobjects W ] M Lo a sea i
I: 96 objects —

Line (Gantty chart
B I Source-destination st
Total: 1 ahject Tota| write ordersin text file

M S Gotosani E- Eotosani

Total: 1 object =i 1 il Total:1 object

EEE Trusestiarea

Territary: Botosani
I:I Background

0.00 degres
—

*You can select sites
from existing map
layers such as
“objects”

*Or enter new sites by
clicking on the map

£ New stete) ISR
" take site(s) from Inbjects ’I

% Enter new site(s) by clicking an the map

LIS Cancel |

Constructing point objects: 50 objects constructed




Specify the numbers of the items and the
time limits (maximum time before departure)

= Items in source locations _l_l_ = ll

— Currently selected site is highlighted on the map
lterns inthe source sites and theirtime IiW _
D MName 4_Urmteguw Mumber  Time L 15 . ; .

sch1  Liceul Tearetic Demaostene Botez localul | Trusesti general peaple or children

&+ hi Spitalul comunal Trusesti critically sick or injured peaple ¥ 90
invalids who cannot seat 18| i
irvalids who can seat il 0
digzabled people using wheelchairs |0 1]
ko Gradinita cu program normal Trusesti general people or children ] 0
chi City Hall Trusesti deneral peaple ar childran a
0
0

D0 00D

-_.m oo na ) L

sch4  Scoala cu clasele VI Trusest general people ar children

Common time limit {minutes): I

Current site: Add an itern category Remove the site |
Add a site | Done |

-

Enter a common time limit in this field and press
“Enter”. The value will be inserted in the fields
where the time limits are not specified yet.

Press “Done” when all data are specified.

o 'l ¥ »
o | R ) e | el I MG sE i
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Specify the destinations for the items

 take site(s) rom Possible shefters In case of use with IDAS, you will be suggested to select sites

soaan 1 wamee v ownen A" from the list of possible shelters found by IDAS.

Scoala nr. 2 cU clasele -V Cucuteni

5 acu ele -1V Babiceni
Scoala cu clasela M Brosteni
sch34 Scoala cu clasele HY Barsanesti # 0AsIS Romania =10l

schib Scoala cu clasele FYIN Blandest File Schedule Tools |Display

=cha?  Scoala cu clasele -V Cerchejeni . e

scha8 Scoala cu clasele -V Saldanest J i Lﬂﬂﬂﬂ @ I_Kﬂﬂ ﬂ

schid Scoala cu clasele |V Stefanest Destinations = N
schb Seoala cl clasela |-V Buhacen = e W 4 . W

" take site(s) from |Dbjects by j Total: 0 objects

= Enter new site(s) by clicking on the map M [~ lterm sources

Total: 5 objects v
OK | Cancel | -
;| Possible shelters

B Representation method: [cons

You can select sites by Passible sheltars

Total 70 ohjects

clicking on their positions |

hall {10 ohjects, 14%)

on the map. \M
Total: 70 abjects T

If IDAS is not used, you B Endangered objets i tre
can select sites from

27.02.2008 at15:49

B4 Representation method: lcans

available map IayerS or Endangered objects in the flood on
. Wednesday, 27.02.2008 at15:49
enter new sites by Total 2 objects

tvpe

Kindergarten (1 ohjects, 50%)
. hospital (1 objects, 50%:

Total: 2 ohjects

;| Ohjects that may need care
in the flood on Wednesday,

Fraunhofer | .. . 27.02.2008 at15:48 =]

Intelligente Analyse- und Constructing point ohjects: 50 obj ted

clicking on the map.

Informationssysteme



Specify what categories of items may be
sheltered in each selected destination

& e siets) = ndd e x
% take site(s) from Possible shelters Site |D3|5'3h5

Site name:ISCDaIa cu clasele Y lonase

Scoala cu clasele -1V Soldanesti |
Scoala cd clagele -V Stefanesti
ala cu clasele -Vl Buhaceni
schB0 Scoala cu clasele VI Stanca Itermn categories:
schf1 Scoala cu clasele W Stanca
Scoala cu clasele |-V Badidti
Scuala Cu clasele I VIII Elubulestl

Site wpe:lschunl

[ critically sick or injured people
[~ invalids who cannot seat

[ invalids who can seat

. In the resulting list of the selected
[v¥igeneral people or children: deStIna'[IonS, f|” the CapaC|t|eS Of the
ok Cantel | destinations:

Destinations for the items to evacuate - 10l x|

" take site(s) from |nb]ects

a8
Cancel |

" Enter new siters) by clicking on the map

lterns to evacuate:

[tern category Mumber of items Available capacity
critically sick or injured peaople 7 1]
invalids wha cannot seat 13 0
invalids who can seat 45 0
disabled people using wheelchairs 5} 1]
general people or children 430 1]
Y
Fossible destinations and their capacities
D MName Itermn category Capacity
" =chs Scoala cu clasele FYIl lonaseni  general people or children |0
(~ schAa3  Scoala cu clasele Y Babiceni general peaple or children |0
™ schi Scoala cu clasele VI Buhaceni  general people or children |0
O schy Scoala cu clasele ¥ Drislea general people or children |0
* schg Scoala cu clagele Y Socrujeni  general people or children |0

Current site:  Add an item categary | Remave the site |
Add a site | Done |




i Destinations for the items to evacuate

lterns to evacuate:

[tern category

=0l x|

Mumber of items Available capacity

critically sick or injured peaople 7
invalids who cannot seat 13
invalids who can seat 45
disabled people using wheelchairs 5}
general people or children 430
a
Fossible destinations and their capacities
D MName Itermn category Capacity
" schd  Scoalacuclasele Yl lonaseni  general people or children  |120
(~ schAa3  Scoala cu clasele Y Babiceni general people or children |20
(" schE  Scoalacuclasele Y Buhaceni  general people or children  |130
" sch?  Scoala cu clasele 1Y Drislea general people or children 110
& sch®  Scoalacuclasele Y Socrujeni  general people or children  |120

Current site:

2dd an item categnwl

Add a site |

Remove the site |

Daone |

There are no capacities suitable for

File Schedule Tools Display

the hospital patients!

?

€ 0asIs Romania

There are no suitable types of objects —

among the possible shelters received

from IDAS!

Fraunhofer Institut
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M [#7e Destinations

Total: 6 objects

M L. Itern sources

Total: 5 objects
& ik

Ed Representation methad: lcons

FPozsible shalters

FPossible shelters
Total 70 ohjects

type
hall (10 ohjects, 14%)

schaol (B0 ohjects, B6%)

Total: 70 ohjects
B el

27.02.2008 at 15:49

Endangered objects in the
flood onWednesday,

jEalaal Bl B Koy«

We need to enter a new site...



4) (£ Newsite (£ Newsite
Site ID:I Site ID:Ihth
=100 %

) ) Site name:l Site name:lHnspitaI Botosani
" take site(s) from Possible shelters : : -
th10 City Hall Blandesti = Site type:| Site type: | hospital
ch11 City Hall Stefanesti ltern categories: ltern categories;
th2 City Hall Gorbanest o ‘ o
th3 Cify Hall Sulita [ critically sick ar injured people v critically sick ar injured people
th4 City Hall Dangeni [™ invalids who cannot seat ¥ invalids who cannot seat
chg City Hall Albesti
chE City Hall Dobarceni [ invalids who can seat ¥ invalids who can seat
ch?  City Hall Mihalaseni . ) ) £ : ey
th8 City Hall Unteni [ dizahled people using wheelchairs E{:lsabled people using wheelchairs:
ch9 City Hall Durnesti ;l ™ general people ar children eneral people or children
" take site(s) from [objects 4|

Cancel | ﬂl Cancel |

¥ Enter new siters) by clicking on the map

Cancel |

Destinations for the items to evacuate 1Ol x|

3)

lterms to evacuate:

Itern category Mumber of items Ayailable capatity
critically sick or injured people 7 7

imvalids who cannot seat 18 18

invalids who can seat 45 0

dizabled people using wheelchairs B 0

general people or children 480 460

Possible destinations and their capacities

D Mame Itermn categary Capacity
 scha Scoala cu clasele IVl lonaseni general people ar children F
¢ schs3  Scoala cu clasele -1V Babiceni general people ar children a0
0 gché Scoala cu clasele VI Buhaceni  general people or children 130
 schy Scoala cu clasele VI Drislea general people ar children 110
”  schd Scoala cu clasele VI Socrujeni general people or children 120
o . ; & hbot Hospital Botosani critically sick or injured people T
| £ Enter a poinky [=] & invalids wha cannot seat 18
Enter a point an the map invalids who can seat a I
w= [meroeee | Press OK after the pOSitiOn disabled people using wheelchairs [0

W= |47.75244 |S marked by the Cross Current site;  Add an item categawl Remaove the Sitel
ﬁl Add a site | Done |

Press “Done” when ready




i ojtuation manager -1O] x| & situation manager

=10l x|

Date: IEQ.DZ.ZDDB IFrida\,f Time: |1?:1? Get current date and time | Date: |[29.02.2008 Friday Tirme: |1?:18 Get current date and time |
Events‘Agents‘Risks Endangered objects YFopulationf Shelters Events SAnents \Risks Endangered gbjects‘PDpu|ati0n‘5h9|ter5

general public children Gradinits cu prodram normal Trusef Gradinita cu program normal Trusesti

= 2l City Hall Gorbanest Spitalul comunal Trusesti pType: child day care facilities

Ci'q.rHII alita City Hall Trusesti i

City Hall Dangeri Liceul Teoretic Demostene Botez 1o

City Hall Albesti location 4 Gorhanasti Scoala cu clasala VI Trusest State: intact JORSNGS |

ity Hall Dabarceni 4 . )

e ol v| can shelter o{eneral public Endangerad iterms

‘i | L4 11 small children (age = 4 or less)

Find =helters | Show on map |

| _’l 3 employees

Minimum distance to danger zane: |1UDEI

Load maore ohjects | Show an map |

2y children (age =15 or less)

Dangers to small children: water involved in flood Ll

TS0
Imponl frarm & file ¢ channel Inutcunnected = L=

€ nasIs Romania

Expnr‘[lm @ file " channel InDtcannected File Schedule Tools Display

TS0

o = LT

TSOnptinnsl '?%ﬂﬂﬂﬂ g I_‘ﬂﬂ ﬂ
B g Vehiclelocations |

Total: 0 objects

Impact zone ofthe
Generate presentation | M - Aood on
Faunr i Wednesday,

27.02.2008 at15:49
Total: 1 ohject

For your convenience, You |g ggg[osiecs
can now let IDAS remove |7t sosbiests
the icons from the map. ~ [2E et
Use the buttons “Remove |z sobsen
from map” in the tabs Total: 1 objet
“Risks”, “Endangered (] sackground
objects”, and “Shelters”.

0.01 degree
—

Fraunhofer
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Informationssysteme Constructing point obj ohje

pdla cuwel

s | B 1
Bradinitascu prolram nommal Drisléa




Specify the locations of the vehicles

£ yehicles suitable for the evacuation

w lterms to evacuate:

=101 x| A New site{s)

=101 |

+take site(s) from | ltem sources

Awailable wehicles and their locations

Currentsite:  {Add a venicie type |

IO MName Type ofwvehicle

Mumber

Remaove the site |

™ Enter new sitefs) by clicking an the map

ﬂ[{}

=
Cancel |

Readytime

Add a site | Done |

by clicking on the map.

For each selected site
specify the types of
vehicles it contains

4 pdd a site

Site ID:|h1

Site name;lsmtalul camunal Trusesti

Types ofvehicles:
[~ hus

¥ amhbulance car

nge suppart ambulance car
utocamion

[™ tractoare cu remarca

ok

Cancel |

Select the sites where vehicles are
available from appropriate map layers,
which may include, among others,
item sources and destinations.
Additional locations may be entered

£ select the sites ]
Selectthe sites:

ch1 City Hall Trusesti
1 Spitalul comunal Trusesti

kg1 Gradinita cu program normal sesti
schl Liceul Teoretic Demostene Botez [ocalul | Trugesti
schd Scoala co clasele Y Trusesti

ﬁl Cancel |

Enter data about the numbers of the vehicles in each site

g ¥ehicles suitable for the evacuation

w [terms to evacuate:

=0l ]

Available vehicles and their locations

1] Mame

™ hi Spitalul comunal Trusesti

i)

hhot  Hospital Botosani

othd  SC Elmar SEL Trusesti

othé  SC Dumar SKEL Trusest

othY S Anda Sery SREL Trusesti
~oth@  PF Ghiviziu Mihai Trusesti

Current site: Add a vehicle type |
Add a site |

=m0 00D

Type ofvehicle
ambulance car

life support ambulance car
ambulance car

life support ambulance car
autocamion

autacamian

tractoare cu remarca

tractoare cu remorca

Dane |

Number Readytime

0

il
]
]

ool ol o) Oof O] Ol O

Remaove the site |

You need to specify
“Ready time” only when
vehicles will not be
available yet at the time
when the evacuation
begins.




You can open the section “Items to evacuate”...

4 yehicles suitable for the evacuation =1ol=|
w [tems to evacuate:
Available vehicles and their locations
| ] MHame Type ofvehicle mMumber  Readytime

 hi Spitalul comunal Trusesti ambulance car IE ID

life support ambulance car |2 IEI
€ hbot  Hospital Botogani ambulance car |4 ID

life support ambulance car |2 |EI
 othd  SC Elmar SRL Trusesti autocamion |1 |
° othEé  5C Dumar SRL Trusest autocamion |1 |
 oth7  SC Anda Serv SRL Trusesti  tractoare cu remorca |2 I
& pth8  PF Ghiviziu Mihai Trusesti fractoare cu remorca |2 I

Current site:

Add & site |

Dane |

Remoaove the site |

Fraunhofer

Institut

Intelligente Analyse- und
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... and check if there are suitable vehicles for
each category of items:

4 yehicles suitable for the evacuation

lterms to evacuate:

[term category

critically sick or injured peaple

imvalids who cannot seat

imvalids who can seat

dizabled people using wheelchairs

general peaple ar children

Mumber of items

=10l x|

Sum of capacities

7 4
18 20
45 a0
G 20
480 220

Ayailable vehicles and their locations

-

-

r

-~
(..
o
&

Current site:

In]
h1

hhot

otha
othé
oth?
othd

Mame

Spitalul comunal Trusesti

Hospital Botosani

SC Elmar SRL Trusesti
SC Dumar SRL Trusesti
5C Anda Sery SRL Trusesti
PF Ghiviziu Mihai Trusesti

Add a site |

Twpe af wehicle
ambulance car

life support ambulance car
ambulance car

life support ambulance car
autacamion

autocamion

fracioare cu remorca

fractoare cu remarca

Done |

Mumber  Ready time
A a

2 0

4 a

2 a

1

1

2

2

Remaove the site |

Press “Done” when ready




Distances between the sites

EUSE pre-computed distances?

x|

Load pre-computed distances hetween the sites from a file??

Yes

Press “Yes” if you have a file with distances and times of trips between the sites.
If you press “No”, the system will estimate the distances on the basis of the coordinates of the
sites (no data about roads are used).

x

For the automatic estimation of the times enter the average
To compute the driving imes, the average vehicle speed of movement pf a vehicle with the speed factor 1 (in
speed musthe specifisd our example data, this corresponds to a bus).
Average vehicle speed (kmish)? |EEI

Fraunhofer Institut
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Start the scheduler

@Start the scheduler El

Start the scheduler

Allowed running time (minutes): IE
Cancel |

5 Scheduler status EI

The scheduler has completed a run.
¥ Load the |atest version of the schedule
v iStop the scheduler:

s
El Cancel |

Fraunhofer Institut

Intelligente Analyse- und
Informationssysteme

When the specified time passes before the scheduler finishes a
run, you will receive a message and decide whether to wait more
or stop the schedule.

It is desirable to wait for a result even if it takes a bit more time.

When the scheduler has completed a run and produced a
version of a schedule, you can immediately stop the schedule or
allow it to make another run.

It is not guaranteed that the next version of a schedule will be
better. However, if you have enough time, you can allow the
schedule to make several runs and then select the best variant
from the produced schedules.



2.C. Reviewing a schedule

Fraunhofer
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Visual tools for reviewing a schedule

 When the produced schedule is loaded in the system,
summarised information is immediately shown in the
visual form
— On the map
— On a summary display of the evacuation progress

« Additionally, the user may open
— Aline (Gantt) chart display
— A transportation matrix display
— A table display of the transportation orders

e The orders may also be written into a text file in a tab-
separated values format

nstitu
Intelligente Analyse- und
Informationssysteme



Evacuation progress

States of the items over time: how
many items are in the sources, on
the way, in the destinations

Red: delay (time limits exceeded)

Evacuation time

summary view

& schedule summary
00:30:00

00:00:00

01:00:00

01:30:00

M[=1
nz:15:00
ltermns state

[lin source

Wl delay in source

[ lon the way

B in destination

Bl in unsuitable vehicle
Il in unsuitable destination

Full height=13

.y . = 3000 ' 52 " Destinations use
Use Of the CapaCItIeS In the E\f%llljdnszwr?l sjnunumseat Dunuged
. . . atus: delay in source Partly unused
destinations over time: free, pmourt: 2 il
partly filled, full  reroated
S— il Full height=18

Use of the capacities in the
vehicles over time: free, partly
filled, full

Activities of the vehicles over
time: idle, moving without load,
moving with load

il

_ Fleet use

capacity in free vehicles
[Ifree capacity in used vehicles
B used capacity in used vehicles
M overload
B used capacity in unsuitable wehi

Full height=20

Itern category:

invalids who cannot seat

Fleet activities

Idle
[IMoving without load
B Loaded

Full height=10

The user may choose different item categorieg and look at each category separately




Line (Gantt) chart

4. Gantt chart: Transportation orders i [m]
00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 01:40:00 02:00:00 021500
S ——— Each trip is represented by a line
positioned according to the start and end
times
- %D : A The lines are coloured according to the
VheiType 0 item categories (grey means empty trips)
YhelHBMame Spitalul comunal Trusesti ) B
g IS Detailed data about a trip can be seen by
At me 40l . .
—_EndTime 01:08:00 putting the mouse on the line
ltemClass invalids who can seat . . . .
— Number 5 It is possible to view only trips relevant to a
— SourceMame Spitalul camunal Trusesti . .
— - DestName  Hospital Botosani selected item category (the selection
- - bkl works simultaneously for all displays)

Sortfgroup by |YhelType; YhelHBName; Whelld Change ' hide inactive events ltem categary:

4 Gantt chart: Transportation orders ;Iglll

00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 02:00:00 02:15:00
Fraunhofer . Sofgroup by [VhelType; YhelHEName; Whelld Change ' hide inactive events Item categnr( general people ar children

Intelligente Analyse- und
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Transportation matrix

Trip destinations

Total numbers
of trips to these
sites

é Movement matris: Transportation orders

Trip
sources

S0 Wt S oW Gy

B o c o oo oo oo
o =] @ W0 s O
B - o oo oo oo
o =] @ W0 s O
i —c =< @ oo
o [N = T =

L
i
C
e
u
|
T
e
o
i
£
[

Cii el Trusast

| Numbers of
7trips from the
corresponding

Eradinita cu pragram narmal Trusesti

rlas itz Elainzzr

[l Ul Tearetic Demastena Botez localul | Trus D\'i-
B G hiviziu Mihai Trusest = = fram "Liceul Tearetic Demostene Botez localul | Trusesti sources to the
- to"Scoala cu clasele |-V Babiceni” i .
v =8 Anda Senr SEL Trusesti value=2 | CorreSpOﬂdlng

(max value=28)

BC Dumar SRL Trusest deStInatIOnS

Total BC Elrmar SRL Trusest -
numbers Bl ala cu clasele IV Babiceni -
|
1 S ala cu clasele Y BEuhaceni
of trips .
Al cu clasele VI Drisles -
from —t— .

S 3 cu clasele Y onaseni

these
sites

i ala cu clasele |-V Trusesti

Snitziul cormunzl Truzasi

VWhat to sh% |Number oftrips j How to display: ISquares 'l ltern category:
Wlalphahetically jin order; Idescending vll- remove empty

——Choice: item
category

Choice: number of trips, number of people, number of trips with load, ...



& oasis Romania
File Schedule Tools Display

Map view

Eﬁ Sources of ltems in — 4

Transportation
orders

[ Representation method: Pies
Sources of lems in
Transpartation arders
" Mumber of delayed iterns

Mumber of items {the rest
of)

Pie area is propodional to sum:
o] 0o
o 1.0

O 300.0

Total: 79 objects
mF | Transportation

orders

[ Representation method:
Qualitative colouring
Transportation orders
ltermClass

. critically sick or injured peopl
D irvalids who cannot seat 9 o
. irvalids who can seat: 9 obje
. dizahled people using wheel
. general people ar children: 1
. LEER: 35 ohjects {44.3%) = g

Evacuation scheduling: OASIS Romania

2imlalalal 8 o Ko

Fraunhofer Institut
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i Pink circles: item sources (sizes proportional to

numbers of items)
Bar charts: destinations (used and remaining capacities)

“% Arrows: aggregated trips between the sites (thickness

proportional to the number of trips; colours indicate item

categories; grey means empty; dark grey means several
item categories)




Manipulation of the transportation matrix and
how this affects the map

;' Movement matrix: Transportation orders ;Iglll

The thickness of an arrow on the
map is proportional to the number
of people of the selected category

. - transported between the two
STetItila cu prograrn norrmal Trusest | | Iroulrgc;;;tlil—ciﬁlwc;l;;zlzsltjwll soenont d t
§EDretic Dermostene Botez localul | Truse - value=60 Correspon Ing SI es
{maxvalue=120
EEIEIEN (2 ele VIl Trusest | = | € 0ASIS Romania

File Schedule Tools Display

|:S€Iected Category}-ltem category: general people or ; ’

children

|| “ Transportation

orders
{agaregated)

Currently shown
information

------------------- P | shown: Number of people far
== active trins
’ Maximurm: 1200
Total: 23 objects
O ﬁ Fositions of

vehicles

EA Representation mathod:
Unclassified shading
Wehicles (anoregated)
What to show: |Number0fpeo;'ale j How to display: | Sguares 'l ltermn categor Current number of vehicles

I Sarthy |alphabetically =|inorder: [descending | iemave empty —
.000

_ 5.000
Total: 15 objects

Rows and columns consisting of Mgl Useofdestraions

B4 Representation method:

empty cells are hidden Parallel bars

Use of destinations
Mumber of items
Remaining capacity

— 130.0
—— 0.0
Tatal: 86 objects =
Fraunhofer | .. . =
Intelligente Analyse- und Evacuation scheduling: OASIS Romania

Informationssysteme



Clicking on a bar in the
evacuation progress summary
view activates the time filter:

> The corresponding time
interval is selected

> Only data relevant to this
interval are shown on the map

> The transportation matrix
summarises only trips from this
interval

> The selected interval is
indicated on the line (Gantt)
chart display; the lines that do
not fit in or cross this interval
become inactive

A double-click cancels the
selection

Time filter

i Schedule SUMMary
00:00:00

00:40:00

01:00:00

00:41:00..00:45:00
All categaries

— Status: on the way

01:20:00 01:

=10l x|

ltems state

[lin source

Wl delzy in source

[Ton the way

Bl in destination

B in unsuitable vehicle
Wl in unsuitable destination

Full height=556

Amount: 163

Destinations use

Unused
[ IPartly unused
P artly filled
B Full
M Cverloaded
Wl nsuitable

Full height=636

Fleet use

capacity in free vehicles
[ Ifree capacity in used vehicles
B used capacity in used vehicles
| RERED
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T_he effect of the time filter (example)

ime interval: from 00:41:00 1
0:45:00

H ﬁ Transportation

orders
{agaregated)

Shown: Number of people for
active trips

Maxirmum: 40.0

Total: 23 abjects

a Aty Positions of

vehicles —

EA Representation method:
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Current numbear of wehicles

0.000

) 1.000
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EA Representation method:

— Wt o WO

v )
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Time filter: viewing the Initial situation

4. Schedule summary
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Bl Overloaded
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Full height=636
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B Loaded
Full height=20
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Time filter: viewing the final situation

=lolx|

00:00:00 00:20:00 00:40:00 01:42:00

after 01:52:00
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Full height=546
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Filtering by source

A A |B C |C|C
B |l |e a la |a
Z b e [ ¢
e |t I | |m
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eQE
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ravel .o any
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| —
ren clinics -
.-

ity hia - -
olumbus School =
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on Bosco schaol -

Ef home
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FENETTE 0] C|ICkIﬂg here

alilec College

SRR cancels the filter Clicking on source’s name in the transportation matrix

e ——| activates the data filter by source.
eonardn School

T Result: only the trips from this source are shown on the

]

e . = map and summarised in the transportation matrix.

Erside fall - | =
a healing house

] = Line (Gantt) chart display: only the lines corresponding to

. IBresas scnoo = -]-

i e e these trips remain active (coloured and mouse-sensitive).

school
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Filtering by source: effects

Iterm categaory: Al categories

B gy Transmortation T —
orders a
(agoregated) coach parl -
e -

Shown: number of trips
Maximum: 16.0
Total, 156 objects
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destinations

E Representation methad
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— 1000 ; . \ asiumoF T
l a \ . i ha:4 b - =
—— 10 - 4 o - w" se
Total: 528 objects i N~ RNY
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|

Evacuation scheduling: Schedule testing

Dark grey arrows:
two or more item
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Filtering by destination

To
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Clicking on destination’s name in the
transportation matrix activates the data filter by
destination.

Result: only the trips to this destination are
shown on the map and summarised in the
transportation matrix.

Line (Gantt) chart display: as in case of filtering
by source.
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Filtering by destination: effects

Itern category: All categories

B gl Transportation
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Filtering by source and destination
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Combination of filters

3 types of filter
— by item category
— by time interval

o Example
— by source and/or destination P

Item category: general people or children
may be combined Time interval: from 0:20 till 0:21
Source: Braun and Co

[tern category, general people
ar children
Time interval: from 00:20:00
till 0@:21:00

H “ Transportation
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Re-starting of the scheduler

g Items in source locations ;Iglil

*  When you wish to start the scheduler

ltems in the source sites and their time limits, in minutes

again, the input preparation wizard will 0 e o categony —
re-use the IaSt Input data prepared fOI’  hi Spitalul comunal Trusest critically sick or injured people 7 an
the SCheduler_ invalids who cannot seat 18 aa
) invalids who can seat 45 40
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. . & othé  SC Dumar SRL Trusesti autacamion 1 1
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. 5 5 Current site: Remaove the site |
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Visual analytics approach to user-controlled evacuation scheduling
*

Gennady Andrienkol, Matalia andrienko® and Ulrich Bartling®
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Germany
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Thiz paper extends our paper presented at the IEEE YAST 2007 Conference,
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Application of the ideas of visual analytics is a promising approach to supporting decision
making, in particular, where the problems have geographic {or spatial) and temporal
aspects. Yisual analytics may be especially helpful in time-critical applications, which
pose hard challenges to decision support. We have designed a suite of tools to support
transportation-planning tasks such as emergency evacuation of people from a
disaster-affected area. The suite combines a tool for automated scheduling based on a
genetic algorithm with visual analytics techniques allowing the user to evaluate tool
results and direct its work. A transportation schedule, which is generated by the tool, is a
complex construct involving geographical space, time, and heterogeneous objects
{people and vehicles) with states and positions varying in time. We apply task-analytical
approach to design techniques that could effectively support a human planner in the
analysis of this complex information.
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Trials

e Decision support modules have been
successfully used by firemen in two trials, In
Czech republic and in Romania
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