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Equipping infrastructures with wvideo surveillance
cameras 1is wvery costly, notably with regard to the
processing of the data collected.

25
Furthermore, the situation picked up by the cameras 1is
shown by images in two dimensions. However, images in
two dimensions are difficult to interpret, except by
personnel qualified in the wuse of the supervision

30 system. In an emergency situation, it is necessary for
people who have no knowledge of the infrastructure to
be able to have an overview of the state of the
situation in order to act in the infrastructure. With
the current tools for displaying the images supplied by

35 the video surveillance cameras, it is impossible for a
person who 1s not perfectly familiar with the
infrastructure to understand the information

represented. For example, it is difficult to follow the
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"15 screens presenting the situation filmed by the video surveillance
caneras. One aimof the invention is notably to provide neans for

di splaying a situation in three dinensions. To this 20 end, the subject of
the invention is a device for sinulating an environnent of an

I nfrastructure supervision system The supervision system notably conprises
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nmodel for geperalih@.f epresentations in three dinmensions of a situation in
the infrastruacture on the basis of real data. The real data originate from
real equi pment 30 supervised by the supervision system via an interface

bet ween 4 he re@MEAPIRET VirSi @kd b £ agi FLCEHr enand ntrhg <3 h-meh-ation gRvi ce.
The real datg are conplenented with virtual data_ariginating from
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information on the occupancy of the premises by people,
-and on the positions of the fire centers. The - images
originating from the wvideo surveillance cémeras do not
10 provide such data. In practice, in the case of a fire,
the smoke or the heat can make the video surveillance
camera inoperative. Furthermore, since the firefighters
are not familiar with the premises, they can not simply
and rapidly assess the situation on the basis of the
15  screens presenting the situation filmed by the wvideo

surveillance cameras.

One aim of the invention is notably to provide means
for displaying a situation in three dimensions. To this
20 end, the subject of the invention is a device for
simulating an environment of an infrastructure
supervision system. The supervision system notably
comprises one or more applications for supervising real
equipment of the infrastructure, a common supervision
25 infrastructure to which the supervision applications
are connected. The simulation device comprises a model
for generating representations in three dimensions of a
situation in the infrastructure on the basis of real
data. The real data originate from real equipment
30 supervised by the supervision system, via an interface
between the common supervision infrastructure and the
simulation device. The real data are complemented with
virtual data originating from simulation models. The
virtual data being deduced by the simulation models
35 from the real data originating directly from the common
supervision infrastructure. The virtual data model
description data concerning the situation in the

infrastructure, not transmitted by the supervised real
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25

The first eguipment simulation models may comprise an
equipment simulation engine generating simulated data.
According to an advantageous embodiment of the
invention, the simulation engine is inactive in real

mode.

The simulation device may comprise second simulation
models, simulating viftual entities. The second models
may have an operation in real mode during which they
interpret the real data received to model virtual

entities.

The model for generating representations in three
dimensions may generate images in three dimensions

notably on the basis of data of a description model of

. the infrastructure in three dimensions and data

30

35

originating from the real equipment broadcast via the

synthetic environment infrastructure.

The description model of the infrastructure in three
dimensions may be updated on the basis of the data
originating from the real equipment, that it recovers

via the synthetic environment infrastructure.

In an advantageous embodiment of the invention, a
behavioral model may simulate people . occupying the

infrastructure. The behavioral model may interpret the

f or

of the



‘30 The description nodel of the infrastructure in three dinmensions may be
updated on the basis of the data originating fromthe real equipnent, that
it recovers via the synthetic environment infrastructure. 35 In an

advant ageous enbodi ment of the inventi-om -a behavioral nodel may simulate
peopl e occupying the infrastructure. The behavioral nodel may interpret the

real data tq _deduce therefrgm.the n er .and the positions of the people
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advant ages qhrt-Bati-iv@ntieon are notably that it is sinple to use and
enabl es any user to have a global and synthetic view of a situation in a 15
supervi sed infrastructure. O her features and advantages of the invention

wi | In an advantageous embodiment, the model for generating
representations in three dimensions may generate images
in three dimensions comprising the people simulated by

10 the behavioral model.

The main advantages of the invention are notably that
it is simple to use and enables any user to have a
global and synthetic view of a situation in a

15 supervised infrastructufe.

Other features and advantages of the invention will
become apparent from the folloWing description, given
as a non-limiting illustration, and in light of the
20 appended drawings which represent:
figure 1: schematically, an architecture of a
supervision system = simulation environment
according to the invention;
figure 2: schematically, the architecture of the
25 supervision system simulation environment
according to the invention operating with real
data;
figure 3: an ‘example of an architecture of a
simulation model and of a behavioral model;
30 figure 4: a general Dblock diagram of the

invention.

Figure 1 represents an exemplary architecture of a
simulation environment 10 according to the invention of
35 a superviéion system 11. The supervision system 11
represented in figure 1, by way of example, is a
supervision system for an overland transport network

11, such as a train network for example.
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10 thereof to the supervision system as if they originated

from real equipment.

The supervision system 11 comprises a supervision
called

15 supervision framework 110. The supervision framework

software infrastructure 110, more commonly

110 notably allows different applications to exchange

data simply and uniformly.

A supervision system may comprise a

number

of

20 supervision functions. For example, the supervision

system of an overland transport network 11 represented

in figure 1 comprises four supervision functions

for

different equipment of the overland transport network

infrastructure. Each supervision function is fulfilled

25 Dby an independent software application 120, 112,
113 in the eXample represented in figure Each
software application 120, 111, 112, il3 comprises:

e a first supervision interface 1210, 1110, 1120,
1130;
30 ¢ a second interface 1211, 1111, 1121, 1131 with

equipment that it supervises.

The supervision framework 110 makes it possible

to

orchestrate different supervision services provided by

35 the supervision applications 120, 111, 112,

113.

The

supervision framework 110 defines a context for the

data exchanges between the supervision applications
120, 111, 112, 113 and the supervision framework 110



"10 thereof to the supervision systemas if they originated fromreal

~equi pnment. The supervision system 11 conprises a supervision software
infrastructure 110, nore conmonly called 15 supervision framework 110. The
supervi sion framework 110 notably allows di fferent applications to exchange
data sinply and uniformy. A supervision systemmy conprise a nunber of 20

supervi si on . i ons._ For_exanpl t he _supervi sion _system of. an_overl and
trgnsport né&%%ﬁ%'l%ﬁP%pgé%%éf%d ?Reﬁiﬁﬁ%g%f%iﬂﬁnf%%%eY%ﬁ$ gﬁ%éP@Fsion
functions f etagidefrer dat aegerichimmae ofntiehd amesy.l and transport network
infrastructure. Each supervision function is fulfilled 25 by an i ndependent
software application 120, 111, 112, 113 in the exanple represented in

figure 1. EAcHigoit veiReappTi¢at fBR112001901 12P14 s 1180 omp?TRES: 2a first
super vi s on tirgtier fage ¥l Gnoddild, %\i@ZOJ‘hél?t%ai?rD @orsteﬁh&pdmbaﬁ@éf ace 1211,
1111, 1121, 1131 with equi nt _that it supervises. e supervision
framework 116 ﬁﬁ%%% ?? gﬁggﬂ%1et%0 ﬁﬁaﬁiﬁH%ﬁ%pcﬁfféﬁgnﬁﬂé vi £Pon

servi ces prewadedehy t3e tthe isupsrnt selomaegyol ¢ ca2 ) omskd0it lpbssib2e 113.
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framewor k 1F@ansport mnetwork, transmit service messages to the

10 train drivers.

A second supervision application 111 is, for example,
an equipment management module 111 for a station of the
overland transport network. The equipment management
15 module 111 makes it possible to supervise egquipment of
a . station such as escalators, automatic gates,

elevators, fire detectors, access control systems.

A third supervision application 112 may be a video
20 management module 112. The video management module 112
makes it possible to supervise the video systems such
as video surveillance cameras, screens for displaying

images from the video surveillance cameras.

25 A fourth supervision application 113 may be a public
information module 113. The public information module
113 makes 1t possible to manage the equipment
communicating information to the users of the overland
transport network. The communication eguipment managed
30 may be message display screens, loudspeakers

broadcasting audio messages.

The supervision system may be controlled by one or more
operators via an integrated human-machine interface, or
35 HMI, 114. The integrated HMI 114 notably enables one or
more operators to drive one or:  more surveillance
applications 120, 111, 112, 113. The integrated HMI 114

also enables the operators to view the states of the
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in figure 1. The simulation architecture 10 according

to the invention also comprises a synthetic environment

infrastructure 106. The synthetic environment
infrastructure 106 i1s an infrastructure hosting the
models 101, 102, 103, 104, 105, 118, 121. The synthetic
environment infrastructure 106 notably defines a
context for exchanging data between the different

models. The synthetic environment infrastructure 106

s the

comprises libraries of interfaces enabling the -

different models 101, 102, 103, 104, 105, 118, 121 to
exchange data 1in a standardized manner with the
synthetic environment infrastructure 106. Each model
can simulate one or more entities which may notably be,
depending on the models, equipment, trains, users of
the transport network. Each model notably transmits the
states of the entities that it simulates to the
synthetic infrastructure 106. The synthetic environment
infrastructure 106 provides the other simulation models
101, 102, 103, 104, 105, 118, 121 with the states of

- the entities that it has received. Each model can thus

35

recover from the synthetic environment infrastructure
106 the data ﬁecessary to 1ts operation. Such a
synthetic environment infrastructure 106 may, for
example, be implemented according to a DIS (distributed

interactive simulation) standard.



"7 supervised equi pment. The supervised equi pment states are transmtted to
the supervision framework 111 by the various supervision applications 120,
111, 112, 113. The supervision framework 110 then formats the 5 equi pnent
states in order to display themon the isntegrated HM 114. The architecture
of a simulation according to the invention 10 nmay conprise a nunber of
nodel s 101, 102, 10 103, 104, 105, 118, 121. In the exanple represented in
figure 1, the sinmulation architecture conprises seven nodels. A sinmulation
architectur@hafsimuk&ﬂndmiamcbyseemmnay100m@@rssanmkﬂsnmﬁﬁfguthan t hose

represented i fi S SikesNe SGIULALLEYH Aell LAGLULE 19, accordlpg o}s Lo the

i nvention afso comprises a Synt ﬂ%tlc envi ronment |nfrastructure The
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model s 191, 2302 ch@30onl1082010571118;1421 4 18her sy nthetigrenyi 4 anoents
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106. The syR¥hetsal eRIV+BRABRt ITHEr LAGLRY ui‘—@71(¥@c|§r"(ﬁ?fsde"sh? hetatrer
sinmul ati on wadetise 184uibd2nt103% iQénsih@@ tHém 121 wmd hapbeopt-akes of the

entities that. it _has received. _Each th rec r fromt
Sonthet i ¢ ORITPIRRARE | SEPLSEAGEED o 198 106 e darn niddsshrio t SAe o
operation. Saguhpaesynt hetecfenei rdhhkEnt 1hirastrixt ur 61836 rey, ebah
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1 al so conpFRSEs a2PEdie€Rrtion. TRanr oufEive07 Eguipmencn t heoomandand to

transnit toteasBnSwRRLVi ShoRHe apRphisathon ghdd Lhloudh2 cHd3rbeeV rtual
states of the_equipnent that it supervises, The virtual states of _the

equi prent  ard’siPpP% d BPTHE it attion Fbdel 3ted1eayspmenp3moggis 105,
118, 121 tofoheespnihet.i c environnent infrastructure 106. The virtual
states 0 transmtted correspond to the states that would be sent by real
equi pnent. The router 107 recovers the states of the equipnent to transmt
them to theRagprspr ie@eli AL amieon kepphi caeionmbZ@l 1101 . 1TRe tidiwia the
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application 120, 111 . since each application can 8r|ve
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107 to be teapsMbitted tRet Rersivall abed weni pranh nodelsd ogiexamphe.
25 stations of the transport network. To this end, the
train model 101 can notably generate the positions of

the different trains and their speed for example.

A second model 102 may be a station model of the
30 transport network. The station model 102 may notably
simulate different equipment of a station of the
transport network. For example, the station model 102
may generate the following data: elevator states, entry
door states, state of the electrical power supply on
35 the tracks, state of. smoke detectors, state of
unauthorized intrusion detectors in a protected space.
The station model 102 may  transmit to public

information equipment 115 information from the public



20 A first nodel 101 nmay be a train nodel 101. The train nodel 101

sinmul ates the novenents of one or nore trains on the transport network. The
train nodel 101 notably sinulates the arrival of the train in the different
25 stations of the transport network. -T®@ this end, the train nodel 101 can

not ably generate the positions of the different trains and their speed for

exanple. A se ond nodel y on_nodel .of the 30 transport
networ k. The 'statl' Fgﬁoﬁodgﬁﬁfgg 1Q§ H%fa E§3sFHBFﬁYéSaP?fépﬁﬁFﬂ%qupnent of
a station oFotrheekxampspor ttheet wirek.1idFor mexadpl @02t heagt dte omsroidekbo102 may
generate thg;tghbow ng d%tasc%‘eee‘fﬁt Ofnf%lar&a@ézor?”t{ﬁ{t &’édSt% S, (gLate of

the el ectrical "power supply on 35 the tracks, state of snoke detectors,
state of unRAFRGPELEE ILAOFULITEN Rileld of st PFMAL Hpot 2P eéCapaes. 1TRe station

nodel 102 mapet rsa;rascrﬂotn tn%mbu@zlm&?r maldon eadwpieniudls netgpgati on from
t he publlc i nfor nH que 113 o supervi sion system 11. "For
el®

exanpl e, én§F59F 2 Y&V She® seﬁh?c)Qﬁ%ﬂﬁgﬂf§n19§t§EF§énto
infornatlonlbndepdaﬁeren t he passengers fromthe public information
application 113. 5 The station nodel 102 may al so transmt audi 0 nessages
intended for the users of the transport network to | oudspeakers. A third
model 103 ndy Beizd vm@éélsler\ﬁeimEthgJ@ can®ide®0 sidetiloBicaheamegeao

survei l{ @ncroeaneng NDdele 1P3348Y s0eher 8t GnilBGese N ddigef 0f 53 0f153 Vi deo
stream intended to be displayed on nonitors 116, or display screens. The

noni t ors 118SBRABIE tH@aaﬁérat&Fb GHe 2 5 % uaki ohi9€B vFEWEBRe or nore
i mges suppliinednbdgd to be displayed on monitors 116, or display

screens. The monitors 116 enable the operators, in a
real situation, to view one or more images supplied by
15 one or more video surveillance cameras. The video
surveillance camera model generates a synthetic image
of the situation as it should bé seen by the wvideo
surveillance cameras. The video surveillance -camera
model generates a synthetic image from information
20 supplied by the other models 101, 102, 104, 118,
notably including the states of the equipment. To
generate images of the infrastructure, the wvideo
surveillance camera model 103 wuses the data from a
three-dimensional, or 3D, infrastructure model 118. The
25 3D infrastructure model 118 makes it possible to
‘represent, for example, all the infrastructures df a
train station: the elevators, escalators, platforms,
doors, staircases, corridors, and the station
egquipment. The states of the equipment supplied by the
30 different models make it possible to animate the images
by modeling, for example, a video screen representing a

train entering into the station.

A fourth model 104 may be an incident model 104 that
35 makes it possible to simulate events to which a
supervision operator must react. The incident model
makes it possible notably to simulate a fire in a train

station, a bomb explosion, the spread of a cloud of



"15 one or nore video surveillance caneras. The video surveillance canera
nodel generates a synthetic image of the situation as it shoul d be seen by
the video surveillance canmeras. The video surveillance canera node
generates a synthetic image frominfornma®ioen 20 supplied by the other
nodel s 101, 102, 104, 118 notably including the states of the equipnent.

To generatetb%ge%ugnf hepy Of Eﬁé%ﬁgﬁEurn%delh c%+d88 Sd;%%eérl | AGg ggnera

nodel 103 uses the ata from a three-di nensi on nfrastructure
nodel 118. FThetzsc8pPri riitastemuctl@Be Pvdan 11B8shukesort Cp‘i%llbﬁlé’—g oa

represent, £QpueXaiBhesedkh ohhe il astd ucidk Bs-ofr astsai Hnsigki opy the
el evators, escalators, platforns, doors, staircases, corridors, and the

station eunBﬁEﬁPCtTﬁecépaté?ﬁﬁe%QW?kﬁy i R stppYPedoby 1RR&A8Btdi f f er ent

‘nodel s makeaht pesSidene t acddt®de, the | @mages Moroderidgering exaaple, a
vi deo screen reﬁr gentlng atrain entgrggg?rél nto the station. A fourth nodel

104 may be aRSFAEPHent Hbdet™ B3 That R8s i t"FodEt6I% 13 si Mifate

events to whachmatsuper enskordopbyat bhenushsceactorThethaci dentdrodel makes

It possibl e naLabl ¥o£00x§if}” al & G@g%f re dlgklangi raie Sts%‘inhci %1%&?0”9

expl osi on, the spread cl ou oxi ¢ fumes. The inci Bent nodel
can be drlvéﬁSﬂFéﬁldWQ%ﬁﬁﬁRmt%ﬁ §ﬂ%n@ﬁﬁ%%ﬁﬂb9aéﬁrl&ﬂrik@oﬁeéﬁééﬁ|2|ng a

si nmul ation @@g@boandFE@glthg u@gh&@@t@mrgkgkkpn 108, an instructor can, for
exanpl e, choose a type of incident, 5 an incident |ocation, a date for

triggering the incident, an inci dent durati on. Dependi ng on the paraneters
entered by Ahéiﬁm&tmmﬂaﬂ 1Qmemépcbdeathnhhﬁidﬁkﬂvmédelriggemakdnging its

sl ati on, ithe,gesired | Bci di 1068, Lhe, dgshiodofats b ged 10
e% A %f ﬁ 6% eﬁaw or al

pl ace and for t desited durat node
nodel 105 nekiPRgei tlpostsedl ant otbﬁmﬁ;@m@rw’h@ecﬂ)eh&ﬁnﬂst&u@meﬂ“h@f peopl e

locatedid n tBEe3URDEYIRRGHIN IRSLELCEUT §osEh® 115 ddRladP5: not ghkysmakes it
possible to nDdeI the users "of the tranSport network, The bhehavi oral nodel

105 i s base®forFhe M?@%@?B%alneﬁ'ﬂﬁ’élk ‘| rimWhl pRha¥aRTaL mostedd 3 9% ¥Fdual
noves on t heakagi $rofa hinstakaebnewn mmid vVat hors.i dr é&cmossmbnatba drive a

simul at ed individual moves on the basis of his or her own

motivations. It is possible to drive a simulated

20 individual by the behavioral model 105 from the
instructor station 108. For example, it may be possible
to order an individual to move in a given direction.
The simulated individuals can be moved around in the
infrastructure of the transport station.

25
A sixth model 121 is a model for generating a three-
dimensional, or 3D, image 121. The model for generating
a 3D image makes it possible to generate an image in
three dimensions of the infrastructure based notably on

30 the data for the infrastructure model, and data from
the other models such as the positions of the
individuals in the infrastructure, the positions of the
trains, the states of the escalators. Thus, a three-
dimensional view of the situation can be represented to

35 an operator of ‘the supervision system on a 3D monitor
119. The operator can move around in this three-
dimensional view via a suitable interface: a 3D image

controller 122. The 3D image controller may be, for



"20 individual by the behavioral nodel 105 fromthe instructor station 108.
For exanple, it may be possible to order an individual to nove in a given
direction. The sinulated individuals can be noved around in the
infrastructure of the transport statieni125 A sixth nodel 121 is a nodel
for generating a three- dinensional, or 3D, image 121. The nodel for
generating a_3D inag 3.| possible to generate an inage in three

di mensi ons of LhRe® |nPr§§?F ¢fire based notably on 30 the data for the
infrastructure nodel, and data fromthe other nodels such as the positions

of the indi %guasl.ﬁTamb&lgfﬂc@ﬁtt sttlilee. 16N NOST ELARS 1 8LLRe LEgyns, the

states of the escal ators. Thus, a three- |nenS|ona 1eéw of thé Situation
can be repré§éﬁté§0@6535xéﬁ“bp%¥btoTh©fUﬁﬁecébﬁéﬁW|%¢@h dgteepronmsa 3D

noni tor sl19p0The apenaber geakBed anowRdd Jddyis tuigsy. di mensional view
via a suitable interface: a 3D inmage controller 122. The 3D i mage

~controller may be, for exanple, a joystick. The sinmul ation architecture
10 al so conphesesimulealidiat aaackesscparat 107. akhe userofetbedreah data

access > pok@bu@%'h %%f@%gngt%%k&éh{qgﬁépeéf%ﬁlggion operation. It
supplies real applications 120, 111, 112, 113 with

10 simulated data via the router 107. The simulation
architecture 10 according to the invention in this case

uses only simulated data.

Figure 2 represents the simulation architecture 10

15 according to the invention operating with real data.

When the supervision system is in real operating mode,
each application 120, 111, 112, 113 communicates with
_ the equipment 20 that it supervises.

20 '
The train control module 120 communicates with real
trains 21 via its equipment interface 1211. The train

| control model can thus know the state and the position
on the rail network of the trains and communicate

25 instructions or information to the drivers of the

trains.

The station equipment management model 111 communicates
notably with access control systems, elevators,
30 escalators, in order to known their states and control

their operation.

The wvideo management module 112 communicates notably
with surveillance cameras arranged in the station. The
35 wvideo management model can thus know the state of
operation of the cameras, drive them remotely and
recover the video streams that they record in order to

broadcast ‘them to the monitors 116. The images



"The sinulation architecture 10 as represented in figure 1 offers a
conventional sinulation operation. It supplies real applications 120, 111,
112, 113 with 10 simul ated data via the router 107. The sinul ation
architecture 10 according to the inventisn-in this case uses only simulated
dat a. Figure 2 represents the sinulation architecture 10 15 accordi ng

to the invention operating wth real dat When the supervi sion stemis
in real ope 5Pﬁﬁﬁaﬁgdg?yegfc}he aﬁﬁql%a?tﬁsonﬁiﬁo,miil,palslsz, %ff:? Fcat es

wi th the equupeentis20nt hatf retstsupenviesad.0.20 The train control nodul e 120
comuni cates with real trains 21 via its equipnent interface 1211. The
train control nodel can thus know the state and the position on the rail

net work of The udlds ahef eonmuidreanedrdei Aty yeeawsiortenf oPFBPLEN to t he

drivers of {hent raldspudiecstaiemLaWPNESL : fhsagenert madel 111, -
comuni cates notably with access_control systens, el evators, 30 escal ators,
in order tolRAGHALHEPr EPEHES aht comdt ol ThYRi kier &3%on StRRE vPEeo

managenment opduhe 1bh2 eOonei galtas ot abbymst L bn S ekvaiphleanc el TRManAS
arranged i n.the statiqu. The 35 i deo. mnagesenl. model canyt hys.kngw the
state of operation of & Carer as, drive them T enot e?y and r eEover "t he
vi deo st readsipiragtilosy egedpmenitn order to broadcast themto the nonitors
116. Thgy i mages

In the real operation of the supervision system, the

simulation 10 may take into account real data such as

the states of the zreal .equipment, for example: the

states of the trains 21, the states of the access

15 control systems 22, the states of the elevators and

escalators 23, the states of the surveillance cameras

24, possibly the images from the surveillance cameras

24, the states of the public information equipment 115,

and the public information messages. Other real data

20 may also be taken into account by the simulation 10.

In zreal operation, the supervision system may be

interfaced with the simulation 10 via the real data

access point 117. The real data access point 117 is

25 .linked to the supervision infrastructure 110. The

supervision infrastructure 110 then transmits, in real

time to the simulation 10, the states of the eguipment

20 and data originating from the equipment 20. From the

real data access point 117, the data are transmitted

30 directly to the models which can use them, such as: the

station model 102, the behavioral model 105, the train

model 101. Some models simply broadcast the real data

concerning the states of the equipment to the synthetic

environment infrastructure 106 in the form of simulated

- 35 data. The states of the real equipment passing through

the synthetic environment infrastructure 106 can then

be used by other models such as: the 3D infrastructure
model 118. '



‘- 12 - broadcast by the nonitors 116 nmay pass through the supervision

i nfrastructure 110. The public information nodule 113 communi cates not ably
5 with the public information equiprment 115. The public information nodul e
113 can thus know the state of operatiomof the public information

equi pnrent 115 and transmt nessages to be broadcast to said public

I nformati on equi pnent. 10 In the real operation of the supervision system
the sinmulation 10 may take into account real data such as the states of the
real equi pnEhe, foriexawgled: 1he shay esadfe t hetor adaeo2i; tthe statés of the

access 15 coptpQlagyshenpe. 22y ihde & akgs of rLhesel exat o %a%‘ieesEﬁ!aat ors

23, the states of the surveillance cameras 24, 24, and g053|bly
the i nages PPEHCERBSs RN effhpar®el Eahertas HRa st at EBE 6F tsff@eﬂ?oll

i nf or matg onsegiieprENtopkht die PEbLKhe 1 knfRfuRidan NMessagesai A8kl eal data
al so be taken |n%p account by .the sinmulation 10.
en operates in a real mode: it broadcasts, in the
form of simulated data, the real data that it has
received from the access point 117. In real mode, the
train model 101 performs no processing operations other

10 than the broadcasting of the states of the trains.

The station model 102 may take into account the real
information concerning the states of the train station
equipment such as: the escalators, the elevators, the
15 access control systems. The station model may also take
into account real data transmitted by the equipment
such as the direction of operation of the escalators,
the number of people who have passed through the access
control systems. The real data and information are then
20 transmitted by the station model 102 to the synthetic

environment infrastructure.

‘The behavioral model 105 can use real data in order to

know the positions and the number of people in the
25 station. From this information, the behavioral model

105 can create entities representing the people moving

around in the station. The behavioral model 105 can

then broadcast the positions of the entities that.it is

simulating to the synthetic environment infrastructure
30 106.

The 3D infrastructure model 118 can recover from the
synthetic environment infrastructure 106 the data that
will enable 1t to wupdate the representation of the
35 infrastructure, such as: the positions of the trains,
the states of the station equipment. Then, the 3D
infrastructure model 118 transmits the updated

infrastructure to the 3D image generation model. The 3D



"I'n real operation, the supervision systemmy be interfaced with the
sinmulation 10 via the real data access point 117. The real data access
point 117 is 25 .linked to the supervision infrastructure 110. The
supervision infrastructure 110 then trabénmts, in real tinme to the

simul ati on 10, the states of the equi pnrent 20 and data originating fromthe

equi pnent 20, m_t cess bai nt 117 e d fa are transnltted
30 directly 05 rﬁ%grugguf ég% u %%mﬁﬁ such” f - "FHhe stafi 8R*node

102, the belsabistratimdel emsl,vat_lkfentt r‘a@nlrtrsdesipemmgorren medwelidasedpl y
br oadcast thggeeal data concerning the states of the equi pment to the
synthetic environnent infrastructure 106 in the formof sinmulated 35 data.
The states of the real equi pnent passing through the synthetic environnent

i nfrastrsict ghe 1916c§@@n$ hebdea used hyamt &@bﬁé@@@l,s sH60 assalt hgadk
|nfrastruct$é§ 118, - %3 - EQF tralg ggg 101 may take i nto account
the real Fﬁat r?%?%Y?ﬁg £6™ He'S rath P S&I5I% R positi ons of

t he differemntﬂnnrdenuhéétespeddinftQEa61ema&en@bnmeEnroaxampﬂbelr

equi prent. The tr o, 1 n r St adcast s,
in the forn1of %l%&?atégggg%g Eﬁg reéﬁﬂ%%?g h%dgl &%agﬁggce&%vegE romthe
access poi nBlarm q?ﬁﬁ%@ﬂt%%ﬁebwwﬁﬁﬁréFﬁtﬁﬁaaeqmmpmﬁﬁﬁomﬁﬁaﬁém9ﬁ§ce35|ng

operatiphs afhene101ihan dghe @d@_%asrolfngtﬁist@laﬁﬁr@t egrf theikeakns. The
station nodel 102 may take into account the real i nformation concernlng t he

states of tA@9Ertai f&t at FoR2BGuUI Frentt Bt asfitfe &ddatat oysl!
el evat ors, &h@ré@e&té@S&nﬁOﬁhéOBDsyBﬁgﬂS gaherat@ﬁlb@-ﬁnﬂel3mayma§&o t ake

i nto account [ data tr m d by.the. ;& ch as _the _direction
s %tie RliFoer- 01 SBbpl BS4EG na78 paceka

n
r L1on
of operatloﬁ 0 Fhe Sscarators; “the nurber

t hrough the reccessegonrat staem@tdﬂn&deéIOMat@amﬁmwk&odﬁaebonrare t hen
20 trangm tied %?r%@%.%&a@ﬂg1éﬁgﬁg L0210 £H§r§¥9£u§£%£een¥hﬁ8n”§9t

i nfrastructure. The behavioral nodel 105 can use rea ata in order to know
the positions ARFIHLuFrDelVi6F PEoptiee i APt Renitor 119 the various

fire centers and the smoke-affected areas. This type of
information may be particularly useful in organizing a
fire service intervention.

20
The 3D image generation model uses the data originating
from the infrastructure model 118, and the entities
modeled by the behavioral model in order to generate a
realistic three-dimensional image of the real

25 situation. The three-dimensional image generated 1is
then broadcast on a 3D monitor 119. An operator can,
via a 3D image controller 122, visually explore the
scene by moving around in the 3D image generated. The
3D image generation model has a mode of operation

30 substantially equivalént in real mode to its operation

in simulated mode.

The surveillance camera model 103 is inactive in real
moae. The router 107 is not connected to the

35 supervision applications 120, 111, 112, 113 in real
mode.

Figure 3 represents an exemplary structure of



'25 station. Fromthis information, the behavioral nodel 105 can create
entities representing the people noving around in the station. The

behavi oral nodel 105 can then broadcast the positions of the entities that
it is simulating to the synthetic enviroanment infrastructure 30106. The 3D
infrastructure nodel 118 can recover fromthe synthetic environnment

infrastructure (])[OQ .t he dat%lthat wi | | ena le i.t to update the
repr esent at FORYoF tRE 385 AFFESTIGE uFEeGch 1as: aFﬁ8r86§9t| GfRs &Pt he
trains, theisvanesoof 'dunecastla i doreqpiepring Thenrethe nB:Jael nim@sthuct ure

nodel 118 ”%ﬁxﬁ'f['aﬁdt datﬁlg f]eta(fswﬁ ttﬁ%d 0 t he 3D 4 gﬁger ation

t
model . The 3 rastructure no: optlalfaatselsmli1 a? de in a

way subst an®irgl I“W@qmlvwaéﬁty t@“ﬂ@!@p‘era@d@ﬁ i PE spmalrattednmxd@ tBeThe

i nci dents nodehui@4iean i@cr gdke, mddOM r egkrdaka dhateit jrgcejyes tromthe
real data access 17, .an_inci dent detected by station sensors. For

oi nt
exanpl e, if ROF; g §fL&rt1§1 sifelatefd@Rdendel can use a fire alarm
transmtted by the station equi pnment managenent 10 m)dul e 111. On receipt

of this ala heln i dent,_ npdel n create a.v fire which will be
repr esent ed%ghu%ﬁe 3IZ§‘Ct|1 Phge§2ndp atega Eyptrr?ég%ed;rﬂ%oer geher ﬁf‘f"B‘HtjﬁDdel 121.
The i nci den® mddelstcamaaledo rempreseantdd omzdatﬁlglbtal n33d fsoncthéedsnoke
det ect ofg 13gkHBnSRECALAN LI, SEREC LN LRR NIRRT LM Exerd DU LpLL 1 S

possi ble to view on the 3D nonitor var i ous centers an
snmoke- af f ecl@deafediChThis e tGRimfBrdat i & ﬁlrrafl”@e Partienl Hpﬂ?luseful

in organi zi ngza fAl’%e&Qfﬁd CaodBt ervantsoant 28 The 3Dglpages ganer ahion nodel
uses the daha or| ti ngl ﬁrgr(pthe i nfrastructure m)gel 118, and the
entities no SPQH g h&8°H&Ravi’dral model in order to generate a realistic
t hree-di nensi onal inage of the real 25 si tuati on. The three-di nensi onal

i mage er d Qaglcas n tor 119. .An o erat can, via
a 3D |%%e ?%%t ré(?]]l%ﬁﬁ%g Vi seﬁia 3 e(?(l%rﬁ re e s%enguﬁym%\%i ng §%und in
t he 3D i nagéngéner aBad. W%h%g@%@&%rIHl opreoeesihas aunodeond

operation 3@psubgtantdil kneeqiiadl entpkn écﬁ?ipn@?@ }8akts ARanatien in
si mul at ed node. P1he surveill ance canera nodel” 103 is inactive In real npde.

The router POTAPL Y nGETETRTES: e t DiFRkAt10n mode the states of the

entities that it is simulating. The states of the
20 entities generated are then transmitted Dby the
equipment model engine 31 to a storage database 32. The
storage database 32 then transmits the states of the
virtual equipment 34 to a first synthetic environmént
interface 33. The first synthetic environment interface
25 33 transfers the states of the virtual equipment 34 to
the synthetic environment infrastructufe 106 to make
them available to the other models. In real mode, the
equipment model engine 31 is inactive. The states of
the wvirtual equipment are not transmitted to the
30 storage database 32. In real mode, the equipment model
can receive states of the real equipment originating
from the real data access point 117. The real equipment
data arrive in the equipment model 30 via a first real
data access point interface 43. The first real data
35 access point interface 43 transmits the real equipment
states 35 that it has received in the same format as
the wvirtual equipment states 34 transmitted by the

-equipment model engine 31 to: the storage database 32.



'35 supervision applications 120, 111, 112, 113 in real node. - 15 -
sinmulation architecture nodels 10 according to the invention, suitable for
operating in real node and in sinulated node. The real node and the

simul ated node are two nutual ly exclusive Apdes of operation of the 5
simul ation 10. The nodels operate either all in real node or all in

si nmul at ed Fi e ho t30Q del s represented for_the ex le. A
first nDderqﬁgaresgﬁ%edg?%r?$%ure %ggﬁ%apﬁedEiangﬁﬁlBhen?snﬁﬁél%g%. The
equi pnent nedeluledpdesends, t Hheodekd seabhipmente sttedies ndBelirlOthet he

station model, 102¢A %@%@ﬁglm@ahigﬁemse@_tc%@eisn BlLoure 3ihg tgﬁfg%havi or al
del 30 co e

nodel 105. 15 The equi pnment node nprises an equi pnent no engi ne 31

conpri si ng APFEFERGSprodds iy FXRct¢ohs SpEErPrEeRb fRErAGGEMNCTHES

equi prerd nodel an@ nesil nAd@biphgenerai£seén ssnul abireAtEBEe tihReSt at es
of the entitLe? tﬁat 1 t. 1S scjnula%ing3 The states of thﬁ 20 entltbgs
generated aré thénm (TBHMTted® 1y The > dquiphrerttIodt2 el he 82 £6%a

st orage dat abaséal32onThemstiellage dat abake 32sthehetdansnensitrbamshat es of
the virtual ;equiprent 34 tq.a first synthetic environment interface 33. The
first synthetic environnent interface

10 The behavioral model 105 comprises a behavioral model
engine 36 simulating entities. The simulated entities
are people animated according to a motivational model.
The behavioral model engine 36 notably supplies the
positions of the simulated people, possibly their

15 movement (type and direction), to a second synthetic
environment infrastiructure ' interface 37. The second
synthetic environment infrastructure interface 37
transmits the states and other information concerning
the simulated entities 38 to the synthetic environment

20 infrastructure 106. The synthetic environment
infrastructure 106 makes the states of the simulated
entities available to the other models. For example,
the 3D image generation model 121 uses this information
in order to display, in the 3D image that it generates,

25 the people potentially present in the infrastructure.
The behavioral model .can be configured so as to
generate a certain number of entities in determined
places, for example. To this end, the behavioral model
engine 36 can take into account a configuration of the

30 behavioral model 39 for example in the form of a
configuration database. In the simulated mode, the
configuration database may be filled out before the
start of a simulation session. The configuration
database may, for example, include different:

35 configurations evolving over time. Thus, the behavioral
model engine may, for example, cyclically interrogate
the configuration database to load a current

configuration.



‘25 33 transfers the states of the virtual equipnment 34 to the synthetic
environment infrastructure 106 to nake them available to the other nodels.
In real node, the equipnment nodel engine 31 is inactive. The states of the
virtual equipnment are not transmtted-te7the 30 storage database 32. In
real node, the equi pnment nodel can receive states of the real .equipnent
originating fromthe real data access point 117. The real equipnent data
arrive in the equi pnent nodel 30 via a first real data access: point
interface 43n Thleef irlesfrl resde ,dataeBEDamemrappi fabdent efafraceaﬂé tiraRsm t s

the real eq S t hat has re ved the sa mat as the
vi rtual equ:épmen éf %%é?rgﬁ)sm"h d Sy q%f?p%ﬁ?l Eﬁ’&\ ne 31
to the stordde dmaeilbaat%@ccesaapmmhehﬂthadstferaagetdh&t atmgerlaﬁfal

transmts, agdd the shilated.gpge, -Lhegreal jequip % it at§ ér]the
ﬁ Wt

formof virtual equipnment states 34 to t I rst Int ace
synt hetic erddi-r odRENt SERPRAstTRR: uEtR 39CCERE rE@#néquﬁa%ﬁt at4és 35,

formatted |ideandnituial clegui-paeNtdaHaat €ScSdve@r ecader avai | abke @ tthe
simlation models o Lhe,Synthgthg enybronmgal infrastructure 108,
interpretation module 42 deduces, from the real data
10 40, the number, the potential positions of the various
people present in the infrastructure. The real data 40
received may be of different types and originate from
different equipment of the infrastructure. For example,
the real data 40 may be the number of people entering
15 and leaving the station at a given instant, video
images making it possible to deduce the number of
people occupying a certain space, moﬁion sensors, the
weight of a train entering into the station, making it
possible to determine the number of people inside the
20 train. An analysis of the movements of the people in
successive video images over time of one and the same
space may make it possible to deduce the directions and
the speeds of movement of the people. With the
positions of the people, their direction and their
25 movement, it 1is possible to predict their future
positions. Thus, the first real data interpretation
module 42 may make it possible to deduce the number of
people in a given space without necessarily having the
real data. For example, it is possible to predict the
30 occupancy of a space that does not have any video
surveillance cameras. The first real data
interpretation module 42 makes it possible to reproduce
a situation that is realistic from the point of view of
the occupancy of spaces by people.
35
The incident model 104 may include, like the behavioral
model 105, a third real data access point interface, a

second real data interpretation module, an incident



"10 The behavi oral nodel 105 conprises a behavioral nodel engine 36
simulating entities. The sinulated entities are people ani mated accordi ng
to a notivational nodel. The behavi oral nodel engine 36 notably supplies
the positions of the sinul ated people; pessibly their 15 novenent (type and
direction), to a second synthetic environnent infrastructure interface 37.
The second %¥HtEetic environnment infrastructure_ interface 37 transmts the
states and EF FRPOIFHEAET oM ity Athel R HiFAt eBCRRt i EFELR88 o t he
synt heti c enuirdannmenht20fapkr astwiuat ur en206. sYhehsyathet eavepvhmengent
infrastructy the states of the sinulated entities available to
t he ot her n%égréggﬁggggigﬁple, the 3D i nage generation nodel 121 uses this
information in order to display, in the 3D inmage that it generates, 25 the

peopl e ‘pot enpbal by Present ddn t Beshnfiiast usbuniersihenfghavigal jppdel can
be configured so as to generate a certain nunber of entities In deter m ned

pl aces, forPEREAPLE. PR hitdieendnciAenbeRADdY alt Otodere erfdiaie BBkEAN t ake
" into accountn@ocastbgutaticonyafeddie 30 Hehaviolal 300dghgdwhornexanpl e in
t he form of ﬁ co?fi gurati on_dat abase. Inft he sij Iattg_fl node, the,

confi gurati GASHSE 3base" HAYC DR Fi IFRAF DUt THEF of &* the Etar FUBFTE2E1RT ati on
sessi on. Theyebrmi gosaflfohadaflalbade way no dnfexarmuien.i ncl ude di fferent 35
configurgations evol ving over time. Thus, the behavioral nodel engine nay,
for exanple, cyclically interrogate the configuration database to |oad a
current confFRgUEGti dn. TePIAFSEntf t e reanerdde, Pri@ciergvi ovhal kbedel can

take into aggountibgal daichAhtiieeal data 40 WfEdgigkat e fom the real
dat a access Egl nt 117 and reach the behavioral 5 nodel 105 via a second

real data adBeeShoPALYFAt G hcRe 4EeSPREPEE N FesFtd@tla Fc@s40Boi nt
interface 4ther alwid t dekheibealb daiea seceavednt 2@ f magt d@adigdat ar

i nterpretati e . T irst real, data-interpretatio dule 42
deducesl?g. f %g%lfﬁgg%egﬁ%dgtogn%%%g t%eatneusm%fr ,%%eg%%%%rﬁ??gl ggogk?i ons of
the variousipéopberpresent idrtheliafr astmamtaur Bormhegr palrtdava 4Ber ecei ved
may be of dﬁMﬁ@é@@EuEXﬂ?él thﬂgrlagg nlegﬁekggm difd el enfe eQuipent gt the

infrastructure. For exanpl e, e real data 40 may be the nunber of people
entering 159&R& PE&FrA§iPHe teatsidiatiiop femMmansehp®, ipFdedei Aagas naki ng

it POSSib|ethatdeﬁaﬁﬁoﬁhﬁbéugbgén@ﬁi@€@§|94QQCUPbinﬁhﬁ C@ﬁbékﬂi§@@ﬁﬁz _
not i on nsars, t wei ght _of. _a train entering into the station, making it
POSSi blzzoet 0 H&F &P i e t%grﬁﬁﬁrﬁeré%?a pggﬁlcglibﬁgigde’ggﬁe FFHEHR RAYanal ysi s
of the novemeht beokbilke tpedyd e ransuiduess| viowi eeamp mgeSooveacki o€ of one
and the sa i Si to d di tiQr d the
speeds of g%\e/g@m%%té o] g%@%@%%’fggéw'{%&?’he %gsi%tce?:g&l%%of lt?“%% pgg%Pg? their
di recti on af@nPRE P23 eRveread; iIThe srgdssipFe BFepriaepremitiesd Puture

positions. ThES.eqhi®ldrist 2bealo daha idienpretald ogyapdil A2 #ayyMake it
possi bl e to _deduce_the nunber of people’in a_given Space w thout
necessari | yEREVIRGLt REFPedP A E P4t tPtEhe po8YiBF&OR01Pr edi ct
t he 30 occupaacsiofulatsipace1bhainadoesenothbave-#iny dvkdeasur¥erkhaace

caneras. Th Lrst_r .data.interpretation e 42 makes it _possible to
repr oduce agg%%uéteisgﬁf%%ﬁg% ia.tsher B |%??lc°1?r(4)81g?%gla§oiarﬁe ot° v?jeﬂrc'%f %fhe
occupancy obPospabés by pdupleeaBbsituation data 400. The recreated

data 404 are the synthetic data describing the
30 situation. To this end, the simulation models analyze
the real data 401 to generate virtual data. 403. The
virtual data complement the real data 401 with virtual
data 403 modeling the non-transmissible data 402. The
simulation therefore produces synthetic data describing
35 the situation 404 modeling the real situation data 400.
The synthetic data describing the situation 404 can be
used to generate a <realistic representation in 3D

images of a real situation in the infrastructure.



"The i nci dent nodel 104 may include;, |ike the behavioral nodel 105, a third
real data access point interface, a second real data interpretati on nodul e,
an incident - 18 - nodel configuration nodule, an incident nodel engine, a
third interface with the synthetic envirenment infrastructure. The data
obt ai ned fromthe behavioral nodel 105 and possibly fromthe incident nodel
104 are then taken into account to generate a synthetic 3D i nage which can
t herefore represent spaces for which the supervision systemitself has
little or n@hienfpres¢non.inb@EoEiigur ecdnr épr eappllsed genesal prymei plfe of the
invention. S i I a_s| | in infrastructure .can bhe

descri bed bggg?gg%%§?k8§Fh iégggg%ggggtasggggﬁfbiﬁﬁ%tl%?”gF%daI}oﬁaEOO may
consi st of 15kewadlsedaier4BE conpritstripet abbstbe sheerylsprentsystethe

i nfrastraict %g/e,pxqa;iaaﬂ‘ﬂg{anmgn§eﬁérwwbﬂg Ry the Nirastiuciure such
as caneras, Snoke detectors. The data describing the situation 400 may al so
i ncl ude dat £2Ph&RSEdMAe RFAISHHSH t1HP 4920FBYERS BYipBF ¥ PEFARI2GSy st em
11. Cert ai nvdataagdesc riilivnG ridie aicvieatican dxmpled. be able to be
transmtted, for exanple, for |lack of sensors for detecting them or
because they sinply cannot be described. The real data are transmtted by

t he equi pmefAthe20 tha achal ismgreridrsilon isyegem ddnefheed 28atheaieal tata 401
are tr m h gl At .10 i i anal yzes the real
dat a tgﬂfec?gg Skggﬁa% eggyf%?ﬁg%##eggiﬁﬁﬁﬁ?gﬁl%%§9¥ﬁ§$ are as cl ose as
possible to the real situation data 400. The recreated data 404 are the
synthetic daha desarithidig hde 8ReShbuabilen.advridide eé‘ﬂ,p{:B@i&i.H%' ation
nodel s analﬁég thﬁ.real.dat 401 toegﬁperate v%rtual data 403. The virtual
dat a conpl efm@At St REMFESI Fata 4T SHET A TFUT dat 31483 hBbelirg ke
“non-transm &siviing datiaie402.sukhe Sliatat | ovahdesel oseppl pdugesvignkheti c
data d ribi : situation 404 nodeling the real situation data 400.
The syﬁ?ﬁet?g%ggﬁgtgggkribing the situation 404 can be used to generate a
realistic representation in 3D imges of a real situation in the
infrastruct Ungcher varydr&8ehel NUENTI O 63D be appPliLdafp-any, type of

i nfrastructure_supervision system The invention can
replace certain ~ cameras with less costly and more

robust sensors such as motion sensors.
20
Another advantage of the invention is that it makes it
possible to obtain a three-dimensional view of a
situation in a space where it is impossible to place a
camera or other sensors, for example Dbecause of
25 environmental conditions such as a temperature that is

too high to allow a camera to operate normally.

The 1nvention also makes it ©possible to view a
situation in a space where the sensors have failed or
30 for which the data is unusable because of an incident
such as an emission of smoke which may obscure an image

supplied by a video surveillance camera.

Advantageously, the invention makes it possible to
35 present a realistic and easily interpretable view of an
infrastructure. Furthermore, it is possible to choose
the angle, the position of the view by moving around in

the three-dimensional image.



"l'i kewi se replace an interface of the supervision system5 by providing the
supervi sion operator with a view that can easily be projected into a
drawing by orienting the view as a view from above for exanple. The

t hr ee- di nensi onal i mage generated can-abso-be 10 projected by hol ographic
projection systens. The invention has the notabl e advantage of providing a
t hree-di nensi onal representation of a situation w thout having video
surveill ance canmeras supplying visual 15 information. Another advantage of
t he appl i cafthen irsvémt ben abbeahbagephade oerdes nicamersasibiie,h 1essncostly
and nore ro r | n t a e of the
i nvention |%H%%§%EE§D §t§§§?%§%og§%bfga?§ %btaynggeéﬁgegﬁ{ Qgggéggl Vi ew
of a situatioferpretapdee wheesvievi s dhposdiebl estbuptaer a isanerkeor ot her
sensor s, s f or nexarrhe Legause of 25 environmental conditions such as a
tenperature that is too high to allow a camera to operate normally. The
invention also nakes it possible to view a situation in a space where the
sensors have failed or 30 for which the data is unusabl e because of an

i nci dent such as an em ssion of snpbke which nay obscure an i mage supplied
by a video surveillance canmera. Advantageously, the invention nakes it
possible to 35 present a realistic and easily interpretable view of an
infrastructure. Furthernore, it is possible to choose the angle, the
position of the view by noving around in the three-di nensional inage. - 20



‘The invention advantageously makes it possible, in an energency situation,
to have a synthetic and rapidly interpretable overview of the situation in
the 5 infrastructure - 21 - CLAIMS 1. A device (10) for simulating an
envi ronnment of an infrastructuresupervisionsysten(1l),said 5 supervision
system (11) conprising one or nore applications (120, 111, 112, 113) for
supervi sing real equipnent (20) of tﬁﬁ &ﬂ%rastructure a common

supervi si oni nfrastructure(110)towhic i Supervi si on applications (120,

111, 112, 113) are 10 connected, characterized in that it conprises a nodel

for generating reprgsgntat S t Si ;gég tyation in
t he |nfrastpuctu§é on F%% jgglsfg Eégﬁlggggg jg? e %ééﬁéié% 44
ori gi nat i ngiffgmstiactase equbsprRERyici0R supéV@ﬁ@@d by (£hé , superaidi on 15

SySte”1(ﬁl)sﬁb@r@ﬂsh@herf§%§téﬂl7)1Q9t“B%meQ%sqggﬂDﬂoﬁépeQﬁiS'BBre
infrastructure &110 e sinul ation devi said, real data being

an
conpl ement e@PRIEAATPPGal (Idda YHo3) LdfT gitddri ?r%ﬂ?%¥ﬁh?%¥90ﬁeﬁﬁdels
(104, 105, #2mh)pmeaid v(zmualcﬂatatbéOS)lbﬁrmgtﬂ@duaf@ 20 by tbemshnul ati on

nodel s (104nné%§Vl%2%n 118) Afr. QQg%real ?ﬁ (40)tor|g|Q?thng gbrectly
u

fromthe co N supervi si on |n ructure said virtual (403)
nmodel i ng de§@Pﬁ§Nﬂ§ﬁ0aat@p@dmgﬂﬁ%QQftrﬁi%ﬂmluﬁlbn ihlzhe iLhBraseracture,

not transm bedebychhe &éﬁéﬁo@éﬂé@@ hgalt pqui Pge'&tomg%q)ses 2 ;Egaﬁl

sinmulation device as clained in claim1, character
simul ation d&¥i c@LEAREISHFr iILGRIEFIHSAT IRl s1T 1028Te92) déWﬁﬂFéPPﬁg

equi prent  3Q1afl)t b€ ianfaiasiatictiirin (409 , isatdstiristur®dehsthd0bas182)

h d d whj ¢h the. dat 40 t
{rom Che AL GHTDHARS ( BU3) ar B¢ HaRGRar WAt il s &1 1A U AR a-P403) t hen

br oadcast taeahe ewe prenul atidon mmmﬁsw(ﬂﬂﬁ,i&ﬁB,tﬂél)supar31S1on
15 system (11) via an interface (117) between the common
supervision infrastructure (110) and the simulation
device (10), said real data being complemented with
virtual data (403) originating from simulation models
(104, 105, 121), said virtual data (403) being deduced

20 by the simulation models (104, 105, 121, 118) from the
real data (40) originating directly from the common
supervision infrastructure (110), said wvirtual data

" (403) modeling description data concerning the
situation in the infrastructure, not transmitted by the

25 supervised real equipment (20).

2. The simulation device as claimed in claim 1,
characterized in that, the simulation device (10)
comprising first models (101, 102) simulating equipment
30 of the infrastructure (20), said first models (101,
102) having an operation in real mode during which the
data (40) originating from the real equipment (20) are
transformed into simulated data (403) then broadcast to
the other simulation models (105, 118, 121) wvia a

35 synthetic environment infrastructure (106).

3. The simulation device as claimed in claim 2,

characterized in that, the first equipment simulation



'35 synthetic environnent infrastructure (106). - 22 - nodels (101, 102)
conprising an equi pment simulation engine (31) generating sinulated data,
said simulation engine (31) is inactive in real node. 5 4.The sinulation
device as clained in any one of the prexzding clainms, characterized in
that, the sinulation device (10) conprising second sinulation nodel s (104,

105) sinmul ati VIL% @ﬂ ities, said second nodels g fg have an
operation if° agé ﬂ tu g v&ﬁ?ﬁ?ﬁif?%eﬁuianP&P@F he tB%F2H4PE (40)
recei ved toenpdek Vidluadementatims. sbnlthetsimdadta , ornsalieVi semasacianned in
any one of gh k QB %3%9 44 gﬁggggggr&% %fa& that the nodel for 15 generating

representatlo s in ree di mensions ) generates inmages in three
di mensi ons on the basis of data froma description nodel of the

infrastrdictyre i @hEth@%uqla@@i' Qs 1 CE18)s and Gt (A 0nPrég nati pgefromthe

real equi pnent adcast ia the synthetic 20 environnent
|nfrastructBF8c%%6%? alEEU|6*EﬁF9ﬁﬁﬁlzﬁquﬂn|? ?%CO@%?SS%W%I?EeOEynthet|c

enV|ronnentdenﬁbastﬁuntueempiaﬁlng7s%hﬁn&inuhaﬁuenldﬁvnmmﬂam$ claoaed in any

one of 30 Chakzﬁls%ééiatl har a ?ﬁh?egnkn gggt g@r|5|n%de beg %lora!

nodel (105) %Ie occu pyi ng heSPnf rast? uftara® % &havi or a
model (105) ﬂﬁﬂerétﬁétsl’tahee raa| Oﬁeret@endenuc,r@atlhemer ot xieg nulbeh and t he

posi tions ofpkbe ﬂe@@}&@@ce@ﬁé ngebhe dJHd agiubyctilee iRyt Vﬂné@i&@' data
(403) corresponding to . the sinulated peopl e being broadcast via

synthetic eNviF8AkeRPtLREPEst ructure (106).

5. The simulation device as claimed in any one of
claims 2 to 4, characterized in that the model for
15 generating representations 1in three dimensions (121)
generates images 1in three dimensions on the basis of
data from a description model of the infrastructure in
three dimensions (118) and data (40) originating from
the real eguipment (20) broadcast wvia the synthetic

20 environment infrastructure (106).

6. The simulation device as claimed in <claim 35,
characterized in that the description model of the
infrastructure in three dimensions (118) is updated on
25 the basis of the data (40) originating from the real
equipment (20), that it recovers wvia the synthetic

environment infrastructure (106).

7. The simulation device as claimed in any one of
30 claims 2 to 6, characterized in that, comprising a
behavioral model (105) simulating people occupying the
infrastructure, said behavioral model (105) interprets
the real data to deduce therefrom the number and the
positions of the people occupying the infrastructure,
35 the virtual data (403) corresponding to the simulated
people being broadcast wvia the synthetic environment

infrastructure (106).



‘- 23 - 8. The sinulation device as clained in claim7, characterized in
that the nodel for generating representations in three dinensions (121)
generates images in three dimensions conprising the people 5 sinulated by

t he behavi oral nodel (105). 9. The sinmbBation device as clained in any one
of claims 2 to 8, characterized in that, conprising an incident nodel (104)

sinmul ati ng |ncrd ts in t lO i nf astructure sai d incident nodel (104) -
interprets t gp dﬁ%ﬁ Vet afd n&Gildemed n he GL#FMastTruct ur e

and to si rrulca:taefatdt@xdezteei:t edni ncumlae;nt tHee dabaeToncesmi n]getnf&a?d img at ed
i nci dent be| i vjia e he nvi ron nfrastructure
fgéggg: on é gb %%%% f%é%s ons n%ﬂ%&lg @ﬁgF

15(106). Siulat1on Vi CEé as c alnmed 1n cl “&rized in
that the nDanQQﬁ gemer Bhrag r épreseritas onsompr tsime dihensipenelel21)

generates 2Qir@ge:d byt hige &H‘a%q%r%qsma)f'am the simulated incidents.
11. The sinulation device as clained in any one of the preceding claims,

characterized in that the nodel of 25 representations in three drnensrons

(121) gener at.es iMmrgesimalacdbng deéra-osist i Naaneda 1 ewhpg sl @schosen

by an operatqr.g% ans of a three di nensi onal e controller (122), said
C ala anB

t hr ee- di mensi on Psrragnce cont rAr e T2nse ng SHPHHETRY offand t he
30 view ng am§ﬁ@6@WosenD¢@1thélOQEraSQmNMauﬂmgrnxhﬂldent@enenatmm@

repr eseng at ;o5 LfeE i ﬂeaﬁponﬁn ﬁéﬁt\mﬁ&& ecamy gteﬁn‘t@% ,1ages in
t hree di nensions on _the basrs o e osen posr i on and Vi ew B angl e.
the real data to detect an incident in the

infrastructure and_to simulate the detected incident,

the data concerning the simulated incident being

broadcast via the synthetic environment infrastructure
15 (106) .

10. The simulation device as claimed in claim 9,
characterized in that the model for generating
representations in three dimensions (121) generates
20 images in three dimensions comprising the simulated

incidents.

11. The simulation device as claimed in any one of the
preceding claims, characterized in that the model of
25 representations in three dimensions (121) generates
images according to a position and a viewing angle
chosen by an operator by means of a three-dimensional
image controller (122), said three-dimensional image
controller (122) transmitting the position and the
30 viewing angle chosen by the operator to the model for
generating representations in three dimensions (121)
which recomputes the images in three dimensions on the

basis of the chosen position and viewing angle.



