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- *000002* METHOD A'“MHMHW“MM LOCATI NGI DUA
INSIDE A BUI LDING The inyention relates no

met hod and a system 5 for etectlng and/orm H u m mw

nobi | e obj ects present |n__q%detect|on spac
exanple i nside a building, room etc. |t apPPes,

&ﬁ%} t t 1
bui mgs%%éen I n i?o%s%e gen‘gxrsigﬁl's ﬂqgbe A

applies to the detectingBHABPENG | ocati ng of any human
bei ng. 15 Fbreinafter in the description t he
expression "nobile object” wll be used to designate

ane AdTWANdRIAN drel R deiingy oFO 3 5SSy A el W ERS™

%Q‘e\&e%@cft%g exeyangi g 54 igRAl o 1d dibpedt Higsrandnt in
(g appropri at e, th t he oﬁher nnbl e objectlsci 20

Poct FHg- 1 HYi GPaGSN s Cﬁ%l §&°B8r Fdi ngs® ree[ i 8s ing, a

eoomgnbﬁcnally on the existence of an infrastructure
consi sting of termnals, which does not conme w thout

many installation problens For exanple, |ocating 25
Iﬁv@m@éseﬁplaﬁg@&dWioﬁqMQhﬁrﬁﬁﬁ@W%ﬁgt%fn@%ﬁ?%ﬂstﬁrgsent

et Bod 1133 nkBOWR rbyviehe i hekmuABL . (Anchor - based
 ocation). "An exanple thereof is given in figure 1.

One of the problems of locating inside buildings Iies
ﬂarbn ybreralig, r ahge applies priesente ofieabstaabesanfinor

|categ strugtures I|k towers, the superstructure
b N ’
8atﬁ t Xgegmgre eréments that strongly reduce

radi o propagati on, which neans there is a need for a

91@%@&9 f@%@SI itry @Eeteregbe%éleﬂd Fake Sedent Qyimnt \ndbile
ficantl ﬁBnDre conpl ex. To jmplenment individua

P@d&tclton Byl ABLLS] edFFquUEC i HAGS t &1t héPFrVeualt ©F

hembher sk org aconpl Q&boappé@acbpgﬁvaﬁhﬁme ahuabket cef for

nal.s necessarxsand

excggnglng g1gna with the rings and, where

appropriate, with the other mobile objects.

Locating individuals inside buildings relies
conventionally on the existence of an infrastructure
consisting of terminals, which does not come without
many 1installation problems. For example, locating
involves triangulation with position terminals; this
method is known by the term ABL (Anchoxr-based

location). An example thereof is given in figure 1.

One of the problems of locating inside buildings lies
in the radio range in the presence of obstacles. In
complicated structures like towers, the superstructure
and the 1lift cages are elements that strongly reduce
radio propagation, which means there is a need for a
greater density of terminals and makes deployment

significantly more complex.

To implement individual location by ABL technique
according to the prior art is therefore a complex

approach given the number of terminals necessary and
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- 2 the infrastructure to be deployed to power them
and interlink them Another method commonly used is a
nmet hod that involves 5 independence from any
infrastructure and deducing the position of the nodes
by a different nmeans. This thod I's known by the
name AFL (Anchor-Free Locati Figure 2

agr anpm. tlcaII represents pent at i of
St o ey el Ayl gion, ot
uheedﬂsnancesmbetmeen nelghborlng nodes obtaining in
real tinme a distance matrix di; (distance bet ween

nodes of indices i and j) and soIV|ng all the duly
APP&NRED MRS GHEOTH refati V8 Paytii st té’llflltth%"oﬁes
nadeschelkalkieVer tdm eéﬁl} otri¥efad srahhaianednd Wiestdiilng  the

fromthe assu t|o t t he,vari ous nodes of t he

B S Pe Cap B &I b g Ly R o Thid ‘method
ﬁechnbwnebbuthprehmeath wnhhhspeeaeespecamuwn)the 20

di stance separating themfromthe nei ghbors with which

they are in radio range. Al the neasurenents nmade are
Piovess@d dimgregmatiine Iy & GRIIIC St olmpbareRfation

the nedes of hbengiouprefokoexamplke) . fHe PEAGRSSENT in

nalnl relies on solving Mequations wt

Wﬁ@ﬁ&ﬁP@g wWien 1 sI5ngsat &t qi é&ﬁ@lﬁ%ch”Odes'

gb@é&ﬁ&nbhanmdﬁéaﬂhelmerbonnﬁnﬁﬁuﬂhamacf3klstCsdDétance
AFL net are ondi ti.oned, b t ot al 0

hsggs Panﬁgagrd%p %oncerneéiandy% e%gﬁylﬂézii% fne

dodes oblta ipedc ttiave,t i3 st-h&Tgr e%etl@ftlt\frﬁe ]dfe4’1394ft yolfall the

ngdes. Lhgrgreater chpe orumber sobpkhaksgbet ween nodes
and, consequently, the greater the |ocation accuracy.

In some configurations (group too small, insufficient
@e densid yrim eved excesst Yehyhatgenebstades thuses of

reducin ropagation tmee t he_node th AFL

FE@hnﬁﬁggg cgﬁ%otC38%$g?e @ re%??urls parflcu?%r TaHO
aecahﬂqupt butenpeeferahﬂyhdwamhlnﬁpvéd@alspetheum the
[ESULES AR 100 YBeeThAN £LORVERLCHRNLHACEY 88¥n fPhich

they are in radio range. All the measurements made are
processed in real time by a central station (one of the
nodes of the group, for example). The processing mainly
relies on solving M equations with N wvariables, with M

greater than, even very much greater than, N.

The performance characteristics of the AFL method are
conditioned by the total number of nodes in the group
concerned and the density of these nodes. In practice,
the greater the density of nodes, the greater the
number of 1links between nodes and, consequently, the

greater the location accuracy.

In some configurations (group too small, insufficient
density or even excessively large obstacles thus
reducing propagation Dbetween the nodes), the AFL
techniques cannot operate correctly. In particular, on
an attempt to enter or withdraw individuals, the

results are too uncertain (insufficient accuracy, for
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- 3 - exanple) or anbiguous. The positioning of

firemen or first-aiders to within 1 min buildings is
not obtained in all environnent. and 5 depl oynent

cases. In an encl osed space (building, comrercia

center, tower), locating the elenents of an
intervention group is an Tn%réasing need in the

nnderﬁ ﬁorld %%.deal with 10 natural accidents or

FEPFEr T3t O nEe S " *The nost mature | ocating

techniques in terns of robustness involve cooperative
RHQCE 8£Ptf5i£’r?{é(§e%(f‘ nes LRy viduak e, Of L0188 0UR 20dcnin
aninfrastructure (active 15 |ocation). It consists in
flhe tnamsilssings I8 nde obtrriinedubl s2 bt emelgePoupnt opnd
Bcpavenh ok aisrisor mation in response to the
interfogation sent by an interrogating term nal of

the infrastructure (ABL technique), or vice-versa. 20
THE agth@dcaagﬁﬁhes@ﬁ&éenuauamﬁdhgg t eotnherthe@nt center,
make it possihle i articular to overcome the, .

GPARBACKS T Shet heF P REBbTe O 28 The T FeRtT b 97OUP
nel aresinoreasiethouteddr idetbet megleamd/mer 1d deat degyl owath
O TRLe aRhile el 86l $ R348t 6¢ldieRngpace wherein

are used a network of nobile objects in a

communi cati on network, an AFL techni que and

ABas Uny@nt sphetnween1bbet ipbi | € cobineciu®s CANPrisengs at of
30l east-the, fol]low ng steps:. on each or_ nos qf t he

SR E 6B ociSo bET f GEIFITG i SCankbonEaetr Brree che
hetweedubhie robitlee gbpept snpr eseninfmsteudeteet (antive

3%%%%iong§ingtnogéﬁgféEsprqge§§kpgt. ngﬁakgh%nkheby the
li'stance 35 neasurenent aberrations between two nodes
ongividwals |dhedhey otiobper idfg @ hwaves @t o bf 1Rherfpfeon

ahi bi-bgponseConbini nghal | e dicdanes | nlseqat i gy an

et ween nodes and perform the tri ul ati
Enterrogatlng teréhnal o?g the in s€¥d5¥hre (ABL
technique), or vice-versa.

The method and the system according to the invention
make it possible in particular to overcome the

drawbacks mentioned hereinabove.

The invention relates to a method for detecting and/or

locating one or more mobile objects in a detection

space wherein are used a network of mobile objects in a

communication network, an AFL technique and

measurements between the mobile objects, comprising at

least the following steps:

on each or most of the mobile objects

e performing distance measurements between the mobile
objects present in the detection space,

e using nonlinear processing to inhibit the distance
measurement aberrations between two nodes over time,

e linearly filtering the results of the time inhibiter,

e combining all the distance information between nodes
and performing the triangulation,

e using nonlinear processing to reject the aberrant



10

15

20

25

30

35

usi ng. nonl i near processing to reject the aberrant 4
nmeasurenents at the output of the preceding
operation, using a linear or nonlinear path
estimation filter, on a fixed transponder in the
detection space, 5 collecting transponder position
information following anin eTrogation of a nobile

object. It conprls s, for exa a QJst ce and
anbﬁ@suﬁ§§§ﬁFlng éfep betwedn’ W? &- nol5i e % Fect BFeceding
prepenttiion,10 the detection space, a step for

' n'a'sta' y ?3&%0%@ ¢& %%1%%'5& ggﬁ%u reesrﬁ aher rfqtllt%qs

es over erein al
rh@ndu st arfdeceghd W@ondﬁmr MRt | o'ﬁh‘bet Aeehchbees F@ace'

cophiined cand thendddngul aid on ds perbshaBdon 18011 owing
Detection termnals can be_used as transponders The

dePEC PGS TECPRARRS C4r €, MPHL L&x2FFIPEE -1 i nked to a
comruni cati on network. 20 The invention also rel ates

as sten129r d t;ctln% ﬁnd/or quat Jg one_or npre,
bi |88 €¢ts in dEFeEPISh sface corprisi ng a J
mebwork nof siodp | eeghjeert sthén mphddremuabtacton oretagortk in

t%%l%gﬁﬁueﬁ%ﬁrgig&g'%§s&gﬁynfgyelnﬁbﬁl§¥§§eﬁlstance and

onprising at | east one transponder, and each nobile

@@jgé@t mgasﬁé?m@&*amﬂk?rr SR e @ERHTERN! 1 BN MAC8S aRyer
rea@l VehdaMmdukespadapéedint @iopecake @idh@icéNand angle
|nterro atln de or in swerin node,. t he nobi.l e

kLS 85@? B@Png ggFge?B |n?%$?%gaf€9an§9§%l r 388ch the
atienhcandtdoe adapkedotrmeidnt errogate the

transponders. A nobile object can conprise: a means
suitable for perform ng distance or distance 35 and

Begles trioas eamened sShepRede LRSS It€ 3BIFPESOST Spr esent
in the detection space,

The detection terminals are, for example, linked to a

communication network.

The invention also relates to a system for detecting
and/or locating one or more mobile objects in a
detection space comprising a network of mobile objects
in a communication network implementing the AFL
technique, the system comprising at least one
transponder, and each mobile object 1is, for example,
equipped with transmitter and receiver modules adapted
to operate either in interrogating mode or in answering
mode, the mobile objects being able to interrogate and
answer each other and are adapted to interrogate the

transponders.

A mobile object can comprise:

e a means suitable for performing distance or distance
and angle measurements between the mobile objects
present in the detection space,

e a means for using nonlinear processing to inhibit the
distance or distance and angle measurement

aberrations between two nodes,
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a nmeans for using nonlinear processing to inhibit the
di stance or distance and angl e neasurenent
aberrations between two nodes, - 5 means suitabl e
for linearly filtering the results of the time
inhibiter, a nodule suitable for conmbining all the
di stance or distance and anﬁlé i nformati on between

d d 5 th
o PRg Ror dlr by bees St RESFOVr &) SR ItHG  Hor raR e of
rreasner&r:tmdsnanuﬂt&erout put of the conbi ni ng

grer il e 2,1t0836 %fm&wﬁ?{n@agﬁ1e%tHaTH&i@@ance or

e transponder or exa
detde@ttua@n:et elamdna|anglﬁqe in&ermagi odan bﬁéwﬁﬁﬁkeaotiésa and

CORHHGRE QN tHRet WA 1 k3 of detection terminal is
adapted, for exanple, to. detect snoke and includes,

PoFeERENpE T élsrﬁn@g PORDITERRg - e br E0sdd brat  the
anb@@ﬁi&dﬂ“med&hréﬁbn%ﬂ)ataﬁhankﬁn@mt seft eehé ngombining
devi ce, transn1tt|ng i nterrogating nodule 20 and a
re@?e59ﬁd “rterrogating nodul e, a managenent nodul e

Por tliedant enr ogatldmdam ked ht @ stthenardtonorfid L tient-er f ace
and an energy nodule, and a nobile object to be

detected is, for exanple, equipped with a
@b@n%@@@@on% ASdetfétt iSRS Faldatfatiges tergrinal -
exanple aring conpr|5|ng one or nore sectora

ennas Al, A2, A3, a tepna selecting. . .

i cet Eé%?%%san¥br ﬂ%dul IH?%gt Egn 6ber8?8mgP%ﬁgFlon
m@tmm&&rmngatlng node or in 30 answering node, and a
receiver nodul e that can operate either in
interrogating node or in answering node, a nanagenent
Ao dig tee ftgront Heetimnitrery dgat et ekedt €6 gpample, to detect

smoke and includes, for example, a ring comprising one
or more sectoral antennas (A;, A, A3, A;), an antenna
selecting device, a transmitting interrogating module
and a receiving interrogating module, a management
module for the interrogator 1linked to the network

interface and an energy module, and a mobile object to

be detected is, for example, equipped with a
transponder.
A detection terminal includes, for example, a ring

comprising one or more sectoral antennas (A;, A, Aj,
A;), an antenna selecting device, a transmitter module
that can operate either in interrogating mode or in
answering mode, and a receiver module that can operate
either in interrogating mode or in answering mode, a
management module for the interrogator linked to the
network interface and an energy module, and the mobile
object to be detected is equipped with transmitter and
receiver modules operating either in interrogating mode
or in answering mode, one or more antennas, energy,

management, and, where appropriate, display modules.

A detection terminal may include a ring comprising one
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network interface and an energy nodule, and the nobile

obj ect to be detected is equipped with transmtter and

35 receiver nodul es operating either in interrogating

node or in answering node, one or nore antennas,

energy, managenent, and, where appropriate, display

nodules A detection termnal may include a ring
onprising o -.6 rmre sect al ant as

RS ene SRC T Bhna” e B | - devcds Ao 4 tantBnna

seaesmuhglm@wam§MHdr@ramﬁmﬂmizmmk%nswerlng module and a

ttf%%%'l‘(z'l %E%%W%&' E@; %@H 3, RNAACIRN « TRAYL € T 85 the

answer er éd to t > network interface and an
ensrgyes rodias tamdthﬁenﬁﬁmré objteett s R HerecPRETIY

h%duQ%U|pB%@\MﬂHé'Wﬁﬁﬁﬂﬂéwléﬁ&%éian§ﬁ1tﬁéngdetected is
nmodul es. The nobil e objects

i nterrogatin

CGiA Bed. O XBNBHE P PR TR I poRUBF SORAG RS
hbauUQenlnals are equi pped with transmtting
interrogating and receiving interrogating nodules for
interrogating the nobile objects. The term nals can be
ghei peed 1w oipJREID tarnspondersd, 150 mnekahel epbvieh RFID

‘eh}Jaﬁ%%n%%seqlarﬁpedtﬂ\ét hepransahtt efhrandgecshyer with
nodul es that can operate either. in interrogatin

GEANETARERMBEI Nig rRyde0 93 Wi GroBRPe T I5 ety béPE@rgB%tlng

medunter regat & tafdogaswely eachmebha oaidcalsso bei ng
able to interrogate the termnals 20 equi pped wth
RFI D transponders. A detection term nal conprises, for
@hammexminabmnnamc%@i@nm&mﬂ@ﬁ vathr MEtilontseospgeders

g%§dt§ﬁgzﬁo %enqgﬁﬁgc obi & §£§Ogggf$5eﬁxﬁzQ@gigransmitter

ules connecte es (UMVEX
pathod:e 9y Mo bitedubd§ ecEh&Ekt eﬁ§F?on)Opf%?at;?er forigg 1n

Eﬁ%le‘irb@é'ﬂ&ﬂ‘gssrh@?é ﬁ{r QhStaﬂgﬁeHEﬁ§Uﬁﬁﬂ&m E t}Net hmobile
er equi pnment the s 30. The nobile

6BPEEES Reansy abqeex&r?pﬁéﬁatwﬁ%? FEAREBETT FETaI ’EReT
eadnectled t bedeld pEMes {dVEXtethoghté orthe terminals
equipped with RFID transponders.

A detection terminal comprises, for example, a

communication and/or information storage device.

The mobile objects can be UWB radio "add-on" modules
connected to cell phones (UMEX method: Uwb Mobile
object EXtension) for performing radio transmissions or

distance measurements with other equipment of the same

type.

The mobile objects are, for example, UWB radio "add-on"
modules connected to cell phones (UMEX method) for
performing radio transmissions or distance measurements
with other equipment of the same type or with terminals

of the infrastructure.

Other characteristics and advantages of the present
invention will become more apparent on reading the

description that follows of an example given by way of
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perform ng radi o transm ssions or distance
measurenents wth other equi pnent of the sanme type or
with terminals 35 of the infrastructure. O her
characteristics and advant ages of the present
invention will becone nore a,gpar ent on reading the
descri ption that foI I ovvs oT n exanpl e gi ven by way of

illustration I|mt|n with
flll&b]rgé_'ga\ﬂﬁoéh P8, re§8ntno fVI g\{lr ™ xenpltglfpgggggded
lfﬁfgmﬁsrumluﬂuemmtng of a set of det ecti on
er. h L on LN
SRS thod Aol 3 PSR S SRehar iy Tt ot
I o@@ttl e Me@ém@cé@rrmlﬁlgﬂtso the invention, fi gur e

;3 HrROPAMAGE QhdiaRg 1@ thilke ipaMeRH nOfara A eekhod,
d| agram of an i nterro ating rin

Qi &geEFeEccofdi A§St 0 Fhe P veﬁf(gﬁlﬁ}af:ya QBFB‘EP(H& agF¥mce
of aardridtielr egatdneg itvanspender / ring, f| gure 6, a

di agram acgordi to_t he nvetlon of r
6f% gturrgnszgon%eﬁglagﬁﬁm CCOulIe AN con g‘éﬁ%eglt% %gogfn a
gemdratked ifegragatd ahb 1pﬂrt@afe€ma|¢gng fmgme 8, an

QX% ?éﬁSdagadQ %%%%“dBkd%éJhéhEOAﬁhe'Eﬂdaﬁ%lon of a

fi e 9, an exanp data processing with the AFL
ne k @eagfragupé f@ lalr?eé%é’ﬁﬁltélnﬁ JepreRRERETEE e
systl@mreaceporgh @gatg@atnh%ddmrigmt@nthel atrivemtion of a

f| . and I I t
561 B oo P = Ao OPEReEr 54 gare 3 O

rberfn@slem s7an exeophfigehoeatwingland gadetredidcdon fdevi data
ac%gro@eré% the i nvention. The device 1 conprises,

anple ‘a ring 2 arranged around a
o figure 8, an example of data processing with the ABL

method,

o figure 9, an example of data processing with the AFL
method,

e figure 10, an exemplary deployment of the system
according to the invention in relation to figure 9,
and

e figure 11, an exemplary application for portables for

GSM/UMTS, etc.

Figure 3a represents an exemplary locating and
detection device according to the invention. The device
1 comprises, for example, a ring 2 arranged around a
detector/sprinkler 3. The ring 2 1is, for example,
installed on an existing structure. It can also be
incorporated while the detectors/sprinklers are being
manufactured. The ring 2 is offset relative to the
cells 3i that have to allow water to pass or smoke to
be detected in case of fire or of the start of a fire.
The detector/sprinkler 3 is, for example, linked to a
communication network R according to principles well
known to those skilled in the art and which will not be
detailed. The network makes it possible notably to link

the terminals to monitoring and control devices. This
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detector/sprinkler 3. The ring 2 is, for exanple, 30
installed on an existing structure. It can al so be

i ncorporated while the detectors /sprinklers are being
manufactured. The ring 2 is offset relative to the
cells 3i that have to allow water to pass or snoke to
be detected in case of fire %? of the start of a fire.

det ect or/ prlnkl r , npl e, |inked
F&agp?goﬁﬁ§ﬁﬁggil§ﬁ %etﬁ%r Lé&é%?bl %?o princi pl es

wel | known to those skilled in the art and which w ||

hat gﬁte%.%?ﬁ h%xﬂftﬂgr§e§§¥é%b&tb@@§sfp&ﬁ any flow

notably to e termnals to nonitoring and
@éntV@FeEeV¥6%sff?HHst@e é%ﬁﬁﬁﬂélcépﬁeSBﬁﬂHsaﬁa'tﬁ@lated

ABL atiechnizguessbhg sant enna of the ring i s separated
both fromany flow of water and fromthe ceiling and

fromany related 5 netallic accessories. The ring 2
cae herderd vedn becdediingd, o ddwdEpipymenthet gppspyinant

%Vg%ngLdOf Ve%;%%@§' Q?m%é&érgﬁgrogﬁ&gﬁﬁaeghgiBQégator

er on or errogat or-transpo
phily, ior it astpRQptar v@mlwsuw abnéeﬁéaﬁgt@létéwéaponﬁer

Ebgurigs; 4, prand Gqfi Fdg L$thf @Li@YTRI GresUPPhEEE] i 1ed
with electricity at. low voltage (12/24 or 48 V) . If

tRe fBGLEGSnG has 284 Sw 15 vol tage power supply
network, it is used. O herw se, the building cont ai ns

net work consi stin exa [l dianet
%oﬁﬁﬁgo?§:t:%5n8§g§§g rTlplebelng ﬁm%lﬁéﬁé¥§;€§ at
éqquqﬂtdgﬂuﬂl&%ﬂ&m@ng48b§tteﬁﬁe§hauhnquQHQKha$ ahéow

'ﬁQa % Ogy&v& e 2N € Uh St 9 Qrk O tlfte mei nlect pirbivise,

ution that 1s nore favorable than the
ﬁb@nsd@ﬁd@ilmgngc@@ﬁ§ﬂﬁﬁ Fecall§EWPLX| s GRSV deld dui t hfor

axstandby spdesptih ﬂ@&ﬁeﬁ@r f @sndesSpPOnse tﬂldeggﬁéeéssary
SRk oML (1 20e LN SE Br, 0D 8D #5120
bansiestiielsg incorporated in the ring to overcome any cuts
to the main electricity network (a solution that 1is
more favorable than the transponder ring version
because it is provided with a standby mode with wake-up
for response triggered only on an interrogation sent by

a mobile object).

Figure 3b diagrammatically represents a ring consisting
of an antenna comprising a number of sectors A;, A;, Aj,
etc. Such a structure provides, notably, for a greater
selectivity of the multiple paths, possibly an angle
measurement associated with the distance measurements.
The Dbenefit of such antennas is firstly that they
improve the link budget and allow for longer distance
measurements. The angle measurements can subsequently
be analysed, complementing the distance measurements,

to improve the locating accuracy.

The ring can operate as a black box, that is, it can
back up the history of the latest exchanges

(communications but also positioning information) after
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of an antenna conprising a nunber of sectors A, A,
A2, etc. Such a structure provides, notably, for a
greater selectivity of the nmultiple paths, possibly

an angl e 30 nmeasurenment associated with the distance
measurenents. The benefit of such antennas is firstly
}hat thgy i nprove the |ink budget and all ow for

onger di Jreasure The a

8an9§ﬁ%8eqﬁén%$ b%agﬁarﬁgga e %blg%e |ngdﬂ%f?m\e”q'tt_'sl‘1 @
ditstragee devaser dmentisich 35he omﬁ@rmfél@heba@bwapu flgration

§%CU%§%%gogQém&E89 B?Reeﬂgraggcﬁ§1§¥blﬁ@EwBQK bthatator.

hi st or | at est
BryRafgddie (Wclaﬁpbﬂg sieltra&l@él pddia i bripgration is

hBker N&broRkagblier a%tea fiarey) .In this case, the ring
is provided with a storage deV| ce in which the

information backup duration is preprogramed by the
gecur iitt netwoideopeyatar:  Beyostonhe maxaguambackoplly

durati on, h t f
aPeEF By O JiblP 00, it 5 HEIPLE decec
dinggr ém:ratecanlﬂ@ﬂvvmle%e@tredmphli?gm@ QFt?t h&l r pgirped

%'Ehbecfé%%%otn%éi%t egl11 and {19cad erifgs Vi QH@éfélQﬁked and

nobi |l e obj écts M equi pped 10 with transponders. of
Fﬁ’@s@aﬂaﬁ?@é“enltnt“éﬂ‘%lrﬁ(eorewaq%'e %‘%ﬁf&% E%?]t %dﬁVﬁtem

nedwpgant, &bfe8tt hes ABlgsigiein wiAhmobiakehelj eettesnas,

equi pped Wlt mat ched antennas engr. du
ﬁg‘ ép E& Sdi smfaay vbdti esanlgt & ‘g% 142 {nggu% not

tre@s@ms@nafedsﬁwprl |r@|atsy>n815>fF|Sgumél4:llty a bI ock di agram

of an interrogator ring conprising a nunber of

sectoral antennas Al, A2, A3, A4- A sector is selected
By orE&nsd oft Sare amtl@tfa deRSERT 0T 8D datRFrogator ring

tcbaﬂﬁ‘mstltﬂgngi |rﬂ1nﬁfd‘rog:aﬁ I é@ctf@ﬁé«li eallﬂ-eﬁﬂﬁis aAZO Ay, A3 Ay
recelvt_!n lntergL ggtlng}m)dule 12 .are I|ntked W t h 18.¢
Aodiffe o3, T ¢ hE St GREFCoYof "UHithOf s Fo FRNAGHE t Ria 'S¢ ion

idefveiicleo gat.orm ajmhrmomzatgedlrm@aemtmgﬂg)pmml@nﬁ Fhe a
manageTRnt MRAUleLscthgkethd & et oLk Intgrdaceitd o
module 13, the function of which 1s to manage the
interrogator and associated processing operations. The
management module is linked to a network interface 14
and to an event backup memory 15. An energy interface
module 16 is used to supply energy to the whole, a
backup energy module 17 provides a way of overcoming a

power supply problem.

In the description, the expression transmitting
interrogator means: the transmission part of the
interrogator, and the expression receiving interrogator
designates the reception part of the interrogator. When
interrogating, the first step 1is to transmit and then

await the answer, by switching to reception mode.

The connection between a number of rings deployed to
create the locating system according to the invention
can be all wireless or partially wireless according to

the volume of the location, therefore the number of



10

15

20

25

30

35

and to an event backup nenory 15. An energy interface
25 nodule 16 is used to supply energy to the whole, a
backup energy nodul e 17 provides a way of overcom ng a
power supply problem In the description, the
expression transmtting 30_interrogator neans: the
transm ssion part of the |ﬁperrogator and the

expressi on recej vi.n errogator - d t

CABLESSLON fises] Vi L Er 093 Orcs o8 ODRLERCA MEs pasea

bat er mdgatd rigyckbvend i rksetttsezepkmcsm osimphgnas ahdckhene",
it the b Wi to_r i

R LBy DL DRGSR eEeBL TS, 28 oo

opleseewhies el edat ithg s\pEenindc GYEItHE tl§ tRe q@%&éﬁt i on

can be all wireless or partially wireless according to

the volume of the location, therefo b
20 SERFS | TSI/, KN partfal P9 ﬁfiﬁ?éss"ggFﬁ?¥8§aFéng_

E@&Q@po@@e&“Mﬂﬂﬂblhﬂﬁ@lﬂﬁs hetd Erokhoywntisé npbysability,

"backhan r c C to t Intran nt et

ﬁgtmﬁg%l Ophe% m% &r 8 aIPOE%e etec ﬁoh sgé ot 109
terimisedlsl ealre5 'Ars:a:rmm;am@ ‘onapfl tiﬁtees@wéameedobj ects
mhﬁ%%%&%&%“'ngEotGﬁﬂéPoggﬁgu r§h89 CORSI S S | @l QWnndas

e possibility, 1in addition to the first node in
wBReheres "ri 9 HEAHRRISCTAr @G nEBer diRRory" ORIGCtRe @8

”QQ%E%r@@b%%&S 10 TE@SWﬁWﬁHfie t@bﬁ@&@stfuidﬁﬁa$ent the
termnal s _function aé ‘answerer' anspﬁgder leng—

ERE OB PA Sobj BT § TABO TS| rirat g ofd B PE-
ekjedtid ngepresepbntdee . | ndi vi dual s, the robots

equi pped with a transmtting- receiving t ransponder.

15 Figure 5 represents this enbodi nent variant. The
Ellomert s Tl reepyedesesi bébien ﬁn@%mmavevqlhvearstane The

%@feﬁ{e%@%esalfmﬁ&iﬁq@b@@%@b@@m:ir? @@}gﬁ%b Mi 8afel the same

resented fo
%erences Trher eaesgéllsplg)édSI ngg fl tyoblcj)létctI t 1‘)1 S i

not
represented for reasons of simplicity, but it 1is
present as in figure 4. An interrogating-answering
module 20 comprises a transmitter function and an
interrogating-answering module 21 comprises a receiver

function.

When the rings operate in interrogator mode (the mobile
objects are then in transponder mode), a ring uses its
transmitting -interrogator function to interrogate a
mobile object equipped with a receiver, the mobile
object then using its receiving transponder function.
On receipt of the interrogation signal, the mobile
object switches to transmitting transponder mode in
order to transmit the response to the ring which, for
its part, had switched to receiving interrogator
function to await the answer from the answering mobile

object.

If the rings operate in transponder mode (interrogator
mode for the mobile objects), the ring is basically in

receiving transponder function. It awaits an
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20 present as in figure 4. An interrogating-answering
nodul e 20 conprises a transmtter function and an

i nt errogati ng-answering nodul e 21 conprises a receiver
function. 25 Wen the rings operate in interrogator
node (the nobile objects arg then in transponder
rmde) , aring uses its transmtting interrogator

faunction 40 d t@fxféhgatae odohd | &0 gt t@ﬂéﬂ PREM Y t hehe

a receiver, lﬂe nobi | e object then using_it ,
FEEEI S G ¥R s bBRBEFOPAREEI orf U0 IGT ecé‘i“‘iBdeFtFFﬂé it

e eoat 08 shgaakoghBecnDEden O esbbsWet oBESct) the
transmttln transpong m)de in order t trans

tHe'S eSPORSESFo tt%etF?ﬂﬁm\’AﬁF&ﬂg ARG °a*?tfuﬂ§!‘alon to
SiMatr&hﬁd: t ohe eaeispionge nter thgatmbi feunclj @nt t shawhi t for

f h bi L b
n? ansmer rg t edﬁ 3%gdngtgn %D 5 %?ﬁg J%ﬁ&eﬂﬂbgator

the rl%gs opera e in transponder errogat or
nodectfiom tiwe anwbit elobjamawdr Trenrihg $5ahARPRAETY in
recei ving transponder function. It awaits an - 11
interrogation froma nobile object, then u3| ng the

t¥ans HEASRe TN er r 8§4Cor f BREt i oh I R¥mEdt GBS 1S ©On
rﬁﬁ@r\/ﬁﬁgdd‘nem NEEbmogat nob iflkonb hec tokidue palgjcecwi thheche

witches to transmttin trans er f [ :
rl"rgeaﬁfs?ﬁﬁt?lﬁe %%gpo seélttlt(% t’%e ob $ gb&elc#g\%%f)gﬁ,ﬁ% ko
faor presepapbl ishddswi tehedenoe eceing ngOT—h@ér r Gyatidrable
fynedion 19, a‘{\@EEtE?e HARSMRY FLQD the tamr ahA so

transpon er node, the ring retransmts, on
i9ftler r dgat |16‘ﬁefrrr6’r$\aéor¥obmpéeob}3§ct t}éaw el WlttrHe t febile

Feyic) d’t@gtﬁitglirnéhtﬁn| Qﬁ@&zéﬂ/cohbigt@ﬁgt o@n 1(ta|ccigylfedn|tr1g>x and
a ed reference) and other availa

T AR T D {Set S hat O HRAHG P hd TaBFatr 6. Hond g o

ot , Icrbjemtar\r@gm dve nekecloed t hetcing, the nobile 15

obj ect returns an answer consisting of its identity

and available additional information (mssion to be

CHre | edNtedrOIGticaCt | FESEBTbe TeadHédieetcte ring  in

interrogator mode associated with the mobile object in
transponder mode, or the mobile object in interrogator
mode associated with the ring in transponder mode - has
to deduce from this a distance measurement between it
and the transponder, that 1is, in all cases, the
distance between the ring and the mobile object. Thus,
therefore, this measurement is available on the mobile
object when the mobile object is in interrogator mode
and the ring is in transponder mode. This measurement
is available on the ring when the ring is in
interrogator mode and the mobile object is in
transponder mode. It transmits this information to the
central or off-site system which 1s responsible for
taking account of all the measurements (e.g. all the
measurements between a mobile object and all the rings
in its radio range) and performing the triangulation
and, if necessary, retransmits to the mobile objects
the positioning information. The two modes
(interrogator ring/transponder mobile object on the one

hand and transponder ring/interrogator mobile object on
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The i.nterrogator system- either the ring in 20

i nterrogator node associated with the nobile object in
transponder node, or the nobile object in interrogator
node associated with the ring in transponder node -
has to deduce fromthis a distance nmeasurenent
between it and the transﬁoﬁ&er, that is, in al

cases, .the 25 djstance between the ring and the bil e
EBreditniot and| hefBr GrE 1 ERTE g HUEL] o CBS shme
avaidvalrlee sonrudmmobif ech@bfeog. wiea nhhéesvbrketobpeetred
is.tn_interrogator np th [ Sk
f?éﬁg%%ndeﬁynndél Thf%gﬁggggrengﬁ%eﬁ?§g§$§glabIémén
treprioyyamyEd -t he ring is in 30 interrogator node and
the nobile object is in transponder node. It
transmits this_information to the central or off-site.
By Stk WhPENCR L PESpOASTBPEOTCSE " 14K TP acERhESBREEF | 11
tehgureassir esBBLstbe.ig wdviding neRsuremgntcr et ween ahe

bil e ohject. and .all, the rin 35 in.itsradio ran .
gﬁ&%&%ﬁﬁ APt he'S ri %ﬂ%ﬁ%?’?%%r i fT%é%e‘s’%?i/,gg) S
retnieas Wit teo ridiel ol peobjXcas deherposdt ionEagure 4.
'ﬂﬁggéngié%kro E%é r?Dgﬁén @d%%%@%%%ﬂﬁy reduced, as 1is
ring/transponder nobile object on the one hand and, |
tth@nsponter Thend/4atssrarsifi of S moliitd Nysjldot b F2CeiNang
et-hersoandr ar guaxehusi vesbut posshbl eron thersaR®  the
hardware structure of the ring. .The des. are .
COPGHEIREd Ok tHE! By R0 CEEFIE Wntei i GeHoce 3 r SHF§ees
mkepﬁagmmmmmindiu&aﬂﬁpdhdﬂrcﬁuﬂ@xﬁdmrhmsgnhﬂetb send an
versian res e n j i di
RSV SRS P ot B o R FAELFpL0aPLoH! €1BA.
‘motdrispoidiect eee PURA &7 ivdr sinod NtLr Nagied WavH o -
nobi |l e object Mas described in figure 4. 10 These
el ectroni.cs are then considerably reduced as i's th%.
d&§t . 9PN CEr afi€PonTerTi sPCoMIruald Y i Y ecditvi REETE-119
wiatspandarrdrimcido3]l (@ign oin stlandbycather mode as

consunpti.on then being extremely tgduced) apd W 5EHRes

(RFIDs). There is no network interface (no network

are

interface obligation). In this case, there is no longer
a transmitter, the device according to the invention
returns an overmodulation on the RF energy received
following an interrogation (obtained either from the
ring if the interrogator is on the ring, or from the
mobile object in the reverse case) (like microwave
badges). Of course, by eliminating the transmitter, the
system consumes only very little. However, the range is

reduced; the link budget is 1/R* instead of 1/R®.

A fourth version is that enabling the mobile objects to
be both in interrogator mode and in transponder mode
according to their requirements for distance
measurements between them (between the mobile objects
as in the AFL method). The mobile objects can be cell
phones for example. The particular feature of this
version 1is that it enables the mobile objects, in

addition to the AFL locating method, to interrogate
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to transmtting transponder function 30 only to send

an 15 answer follow ng the receipt of an interrogation

froma nobile object equipped with an interrogator

devi ce. The device can even be nore economc if

operating w thout transnisiion, only in backscatter
There is noC)1

node as 20 exists in the'r 3i6frequency

identification devices (RE wor k .
PP AE et (VR VRCS PR ool T HATR IR EE h i figure
case€ort keweple)no | onger a transmtter, the device
according to the invention returns an overnodul ation

on the RF energy received 25 follow ng an
Theersadga®f otheskt aiinetd ef eres fREMIRENGTGhPTF FHETEM-

ggkeﬁﬁggékgﬁdd%dyétﬁ&5Hérﬁhiféifé&ﬂﬁé$WéeﬂD@%éSrings is
ject in e reverse cas i.ke m crowave . es) .
FIREEEs et © bR RPN A n@ﬂhe(ttl"i‘eangi"ﬁ)?t ér, %lﬁr?aligygigﬁ]ed
GOBSHFE S henlde teery /isdiek IHawever, the range is . 30
reduced; the link budget is |/R4 instead of 1/R2 A
fourth version is that enabling the nobile objects to
Faebatdmmiunigaterarogandr lpode iagd modutleansisoiderp hapeed at

ﬁ%ﬁ%@i,n%érp bheimequ repeats ok dstdnges8hle radio

nmeasur enents between them (between the nobil e objects
&8T9% -t he AFL nethod) . The nobil e objects can be cel
phones for exanple. The particular feature of this

ion is that | bl es_the nobi L.e_obj ir
SRR (o HELT S0t AG RRt RO CE O FRES] PRGATE 755"

itihegsd eguapped beitmeley: witid REEDett riegisppndemsteff itgur € m
far. e).. I - he i.ngs r

T e e S

irastial Icoy sraRedr? 9l IRyt iand ridiiceered motRpngoapted

alde Che ddang dasinsiarply, .pl aced around the
detector/sprinkler). The conmunication and | ocati ng

nodul e, being placed at 10 height, can be used to
abteai e ddei dreisin possebheboadi presange. two systems which

are complementary and which address two different
needs. The ABL system provides locating accuracy, a
networking of the information, and delivers a situation
awareness generated centrally at the place to be
protected. The application potential 1is maximized
(centralized log, use of this new medium for other

purposes, and so on).

The enhanced AFL system is an essentially mobile device
(see figure 10 describing an application for firemen
for example). The basic technique used is that of AFL,
but since it is also possible for the mobile objects to
interrogate the rings (passive transponder in RFID
technique), the problems inherent to AFL no longer
exist (greater problem of mobile object density,
numbers of mobile objects, and so on). It supports
locating intelligence, handles situation awareness
without requiring centralization, provides networking
capability thanks to the interrogators carried by the

intervention group. The eqguipment cost for the
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Ln the case of an installation on
detectors/sprinklers, the distance between the latter
being limted to 6 m 15 according to internationa

"safety regul ations, the radi o coverage is excellent

and the nodes to be |ocated_ are covered redundantly.
The description herei nabove 6résents two systens which

20 are conpl enent ary. and “QjCQ-%er%§§té¥Dig£E£§[fnt but
FISFEC e FBLY ST et pPovite¥ 9 TR act Ut aty, ~ 4’
néteno rdduigorefntt hecosif or hati obpiadddndel/suees /gowers/trade

HAHALION o PALENGSS GENSIALadGentdal | v at the place

pr ot ect e application potential is
maxi m zed 25 (centralized | og, use of this new nmedi um

LRIl NI PREES01ARY X Ofhe THEnERRANCE Arbmber of
systemis an essentlah%% n?glle device (see flggre 10
n

FSGG%Di Y BR ARG P ARRSET 1346 £oTSRY ANl ¥t
belhedhasire tt echnimueatsed issyddwat. of AFL, but since

it is also possible for the nobile objects to
interrogate the rings (passive transponder in RFID
tleeEhnineid)qd t hacpeobliegs itwherdnt t onAFLthen| opaged ements

%@f%%iggrﬁgﬁgrp@%QQ%EH}ﬁH ng%éed%gk$95e@§nsféﬂ’e§§mple,

nunbers of nobile objects, and so on). It supports
lige &919g iom &19 ifgeEEs Warffl €s situati on awar eness
wi thout requiring centralization, provides networking

capability thanks to the_ interrogators carrjied by.the
FrH% e nt ongbﬁgﬁﬁmm?%écgagypné‘ IE5ST For ?hec9¥fﬁgence
enerqgenciseserivi ¢ése netdfodcour se greater initially, but

t he equi prrent cost for buil dings/sites/towers/trade
centers to be protected is mnimzed. 5 Depending on
FHaWE | 8y stowshedi 6RATGRE tHEIRMDBAVENT pltacB8IEHCHEAT

R ectiadywitkRe rpRiaRHAat e response will be the first
or the second system The nethod a cordinggto t he

ViR | bhY P hplSéiéift sCO1D 8EFt dith dEPRTPrY 9sﬁ¥gesin8f3éle

destrijiched, wiahiexama eadiion reglaat icdn daalf itguesiad .t o

%'The second stage consists in performing the distance
(or angle) measurements between each terminal and the
mobile objects present within its radio coverage.

e The third stage consists in inhibiting the
measurement aberrations, Dbetween two nodes, over
time, using a specific technique suited to the

nonlinear context of the aberrations.

Take the various measurements over time between a
terminal X and a mobile object k within its radio
range: dx(ti)dxe(tz)dsk(ts) ... dxltn) ..., the basic
principle of time consistency processing 1s based on
the rejection of samples that are not compatible with
an acceptable variation. This means having to consider
the speed and maximum acceleration of the mobile object

and to take into account any direct path losses.

Thus, in the following example, the samples are
retained as long as they are within the confidence

window, represented in figure 7. This window 1is
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Fi gure 7 diagrammtically represents a confidence

w ndow used in the nmethod. 15 Figure 8 shows different
stages having in particular the follow ng functions:
The first stage consists in identifying the nobile
objects within the radio ran %e of each termnal. 20
The second stage consists i perform ng the distance

or angl asur ene nts petween_ each t n a

OIS 0150 GAPERBE whehi 1 1 1S 18IS eover g s e
tchilcdh 1sttdge cofsitstes speephididi g t blee m@@ﬂ path
@g?ﬁa%ﬁ%%gsfogeE%ﬁﬁﬂmﬁ) épggﬁ%xﬁpver 25 time, using a

specific technique suited tothe _nonlinear context of
Phé“hébeﬁqlalf¢1'on§ta$§ké3qf}fe15v§r i s lpgssaridmeht St9vEle the

t'Q%sgﬁkﬁﬁaﬂfatH@NﬁEéﬁédfh§ﬂ@1ﬁdﬂﬂbﬂ§iéﬁ& Betector.

wthinits radio 30_range: xk (t2) dxk 3
. The JRRtpphy are gﬁﬁjbagFEtﬁP%ﬁélpg% %Q $itbdtea
com&m&k&n@ﬁ peacessiing | eshasedion blie tbpemtlspeeﬂ of

| es tQat are not conpatible with an acceptable

va C3tTon. This neans having to consider the speed
andheaxifmflaccetegat i oanefisthe nwbi |ewbjreidtd 35l hndthe

t015?%§anH%na%9RP%kx%ﬂ%nghberep%&Héd@%%@%lchus in

[ ow ng exanpl e, the sanples are retained as
FoRgcas ivtidy W@ IM T e ONFidehe’ TRRdwWCY 10 the
r epleesetea@nits f i gur eeJecThhg whedowdsirkments that are

constructed ac d t d

oo diit SheRf R pshg et e f‘*ﬁee;LZ;Bt 21 oBpkPpminea
vabiaatidons: fadrl ttihe melsishe episingct . (nofie nfegur iy ostesga ng) -
QOQ%!S%%JéﬁéH'E%géélédAéfgﬂ ghﬂrﬁélégrgsﬁgEﬁ Qgtﬁﬁgtlon

precedlng time consistency detector The out puts are
botth 1diest aivc sl ktret e St TeRtEE ¥?%1Ws@bg%n€\ﬁit Rver

estdiipRt i g8 of nd hejurspeedrof chaovyemdaing he thigit h(sixth

sta e conS|sts in conbining all the
age) .

Figure 8 concerns distance measurements between nodes

which can be extended to angle measurements.

Figure 9 represents the steps implemented when using
the AFL technique. The associated figure 10
diagrammatically represents by broken lines the
interrogator-answerer interchanges between mobile
objects and by solid lines the complementary
interchanges between mobile objects and RFID

transponders on the ring.

The steps implemented for the AFL technique are
identical to the steps described in relation to figure

8, apart from the first step.

The system according to the invention is applicable to
numerous applications, some of which are given
hereinbelow for illustration purposes, but not

exhaustively.
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10 information and perform ng the triangulation. The
$i xth stage consists, using the redundancy in the
nmeasur enent s, |nrejaningtherma&ﬂemmtsthm are
too di stant fron1the barycenter, itself determ ned
based on all the measurenents (nonlinear processing).
15 The seventh stage consi ¢s i n using a path
n% Q) filter to filter the successive results
& 8&&? tinme at the output of the preceding
stage (sixth stage). 20 Figure 8 concerns distance

%%%gﬂ g@g% %&%&B&]Fﬁ&dssde%&wr%gtgf §f§£§ﬂﬂ§grt Rakes

surenents gure represents th st eps
mtrpl apaes Bell @hefious i tRE O de Amlﬁecﬁmf@a@atmél on the

assRtinatad 1bnguiR a2 or2 s ditagr. anmat i cal |y represents
by broken |lines the interrogator-answerer interchanges

bet ween nobile objects and by solid Iines the

aORD 2@ ’oaiun il dH terarh angesenb et ave éibe Nobed et obfecveyantis
REI.D transpaonders on.the rj The e

RGO Hgﬁféﬁlgﬁ? ?hgeﬁﬁfa?e n%ﬁﬁ%gé?% Sﬁ%%%il%%F fgcover
tite slepsodesdre bédremenel @dton & oobigure) 8o alfpi’éaﬁﬂt they

Lrom the figste ﬁ@re%héh%l%éstsec@&s@rldﬂ Nghd Onbhes are

invention s applicable to numerous applications,
Sore idedWmich FEes§ FOTMUBRCSTHIR RFFGT i || ustrati on
purposes but not exhaustively. 16 - Fire detection

fire detector/vat ki
B 8 LR Ry e, SRS WS SRS RRTon on ¢ he

5 communi cati on-| ocati on system The ABL conmuni cati on

i)é%t a Cg?f e psed;ta cor %y:ltol?l' %nﬂﬂn@iﬁ%ﬂ 0&15191@5 the

centr ection Sy stem recover it also on the
ffiirendn ofvrs bid ef@mcs@t syoSokltl%t thy CIO Bk t peint of

peiRl-Jheret herfd racsbatied 1k bheiredes aserategy for
attacking the fire (ABL).

Locating fire-prevention operatives

Altogether, the modules implement a modified ABL
technique, taking account of the overabundance of

terminals.
Sensor network system

The set of detectors provided with the ABL module
constitutes a network of wirelessly-interconnected
Sensors. These various sensors, in addition to
measuring the ambient temperature, can be provided with
presence detection modules thus making it possible to

add to the number of known parameters of the situation.

This knowledge makes it possible to generate a complete
report: scale of the fires at the various points,
number and position of the means and resources, sO
leading to knowledge of the optimal fire-fighting or

catastrophe strategies.
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provi.ded with these comuni cati on neans. Cuiding
firefighting forces to the epicenter 15 Recovery of

the fire detection information enables the

fire-fighting forces to know the critical point of

i ntervention and accordinglé_devise a strategy for
attacking the fire (ABL). 72 7LGcating fire-prevention
operatives Altogether, the nodul es inplement a

nodi fied ABL technique, taking account of the
ardrsabgntdanatonf awseranata ,s. a2beSépsdmavet wakk syseatral

The set pf tectors provi ' t I
R ol SR RO R PELBE bR Sl Pt e pen
$ensoransiThesed vapi ctaclsensordie  peaddet ilowotlyed, via a

NBas i ngytihe anbi et feppes atyy e, 6801 AL PHRVI 8880  the

with presence detection nodul es thus making it
PASEMSe & 158dd to the number of known paraneters of
the situation. 35 This know edge nakes it possible to
enerate .a conplete _.repart: scale of the fires at the
S

SuE - Lo &S AEESES tion of the means and

resources, so leading to knowl edge of the opti mal

bl €cfk ORLIAG OFpe CALASH ShhL09L8% 1 oh/ afdli Sisplay
Situation awareness, already known at a central point
oleapive fvpélebleattast toshenPiight idy 468G cbiremsn. bet 1s

RSl ad t P2 8868 Dfiet REePERRIR A YO ¥8E: i ¥hBaB Boints
wrist ynit, or projected by collimtion onto the
BICERIFTS % G a&igﬁ &C&%or firefighters 10 At

the sane time, with the communication and display
e B e el o Lt cul ar poi nts
according to an overall strategy. 15 Optim zing
%v*¥ﬂﬁgnggﬂen%%ggtegy, it 1s possible to optimize the
resources to be implemented by dosing, for example, the
actions of the sprinklers (volume and type of mist to
be applied, limiting of the water wvolumes if not

necessary, and so on) thanks to the ABL technique

network.

Extension to communication applications for

firefighting forces

Over and above the locating of the firefighters or
first-aiders, it is possible to provide the same people
with a function for communicating with each other or
with the infrastructure according to the invention with

the ABL technigue to reach the staging area.

This goes beyond the terminal intercommunication means,
to transmit step by step the location results from each
of them but also to enable voice or data interchanges

by this radio channel.

Extension to third party applications (maintenance and

logistics teams, company personnel, etc.)
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By this sane strategy, it is possible to optim ze the
resources to be inplenented by dosing, for exanple,

the actions of the sprinklers (volume and type of

mst to 20 be applied, limting of the water vol unes

if not necessary, and so on) thanks to the ABL

techni que networKk. Ext ensi o to conmuni cation
applications for 25 firefighting forces Over and

above the locating of the firefighters or

flir sésaindedls, ast tlse passiibl eméanpr dwirdel ohat sage make it
p : W af jon f.ar, co i cat,isng Wk t.b chy,;
51%%%%gﬁ 3 Qhﬁfﬁygﬁﬁ)i%'ﬁgf?rugggge g%?opgpﬁggFg§thgldeo
wriverdtesen wWianemisel BB t éEhRE§GBeEo RosEdh theb St agenghe

1621 LM %&9@&:1@%88%&@% @y Md@d cd Nt £F 6RERUNERAGRACY
nmeans, to transmt step by step the |location results
FGROEECh PUd5 20f5Q Hén but al so to enabl e voice or data

Nt @IcGhtangesmabytthaceadi cosdeaneles Ext ensl on tdeaners,
third party applications (maintenance and | ogistics
te&%ﬁF%@%ﬁ%§h3gﬁ%f%%Hnel, etc.) 18 1In as nuch as the
radiaglimeansartoni ¢ pbens ngerakeni thegessidfie epetadnveys oOr
VOicCRy 4242 8nd pOSSihl W80 copd=ghess

transm ssions, it becones possible to use the 5
W reless network not only to | ocate firenen, energency

@t@lgxtsqlr %h@%iﬂéfﬁsé Ohﬁttv@@ﬂ] %dg@hﬁtsemﬂ%mlom ath¥egaily
an cleaners, rou ou e a a .
e s dittsn O TR those SARRSBHePit f IR0 opnd fecomes

eqsmigfrmd t kes pex samnebrofy a conpeiny . d'dalusgpymhet_ of the
W2l 8% NRWOE K, pegongs upel ulyd g the dgm dd fgedfious
tTe occupants of a conpany building and becones
agsigead .as a priority to the depl oyment of the 15
intervention forces in the event of fire or serious

R8T lgpst al alpon of portanle sol uinhs & for

GSM/UMTS/802.16e, etc.

It is also possible, by extension, to complement this
approach by providing the people involved or third
parties (people working in the buildings, maintenance
teams, etc.) with "add-on" modules on their cell phones

(UMEX method: Uwb Mobile object Extension).

Figure 11 shows the conventional cell phone, with an
"add-on" module comprising the UWB radio for
performing:

e radio transmissions with other equipment of the same
type or with access points (detector terminals) fixed
to the ceiling or to the walls.

e distance measurements with other mobile object
equipment of the same type (ranging) or with detector

terminals placed on the ceiling or on the walls.

This "add-on" module can ultimately be incorporated

directly in the cell phone.
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GSM UMI'S/ 802. 16e, etc. 20 It is al so possible, by
extension, to conplenent this approach by providing
the people involved or third parties (people working

in the buildings, maintenance teans, etc.) with
"add-on" nodul es on their cell phones 25 (UMEX

nmet hod: Uwb Mobil e object‘E%@eﬁsion). Figure 11 shows
t he conventional cell pho? fM th an "add-on" nodul e
conprising the UAB radio gﬁ' ﬁérforning: 30 radio
transansions wi th ot her equi pnment of the sane type

rw acces n tect ' [ 0
A e
with oohedenpbblecobd| det aedifyarmitornf SPRESsathedsige are
(rangingl or W thdetegtor o£35 temmiral s phaced onikhe 5
ceiling or on the walls. This "add-on" nodul e can

ul t i MECERPTEEATHEEY poR&ERa < di r &6t | yAFH t HETEHTue  and
phone mel@urceeNtMS 1behAwaehhod floe detmectiilng andboects,

| ocat i one or, nore. nohi,l e objects in a detecti on
space §raé?it|’?r&|zgc{ Slﬁsg&agc néjf\/\ocr%mpo *Sobi g obj ec s the

in a fediwuwincatsitepstet work, an AFL techni que and
”Easu%?,”%%tc% Re! ween the ARbil g0l ef-%ctes

characterized in that it conprises at 'l east the
f ol | owi PErEOEPENTL0 Bf 9 ormeRSEr gfeR ke nBBrveen the

obj ect s nopENOLH G td $raRee tTEaS WHRIMeRit: g edaldes
nobi | e obj.ects present in the detection space,, ..using
nonliﬁegﬁlﬁ@bcegg? YRERT | nAHNTCSHEY di SPance Pt the
nMeasur e@aRic sales I atdons deineenaibeoratibomodebebveen  two
}thbitéF%%%”d%g;lgﬁ¥lﬁg the results of the tine

e linearly filtering the results of the time
inhibiter,

e combining all the distance information between
nodes and performing the triangulation,

e using nonlinear processing to reject the
aberrant measurements at the output .of the
preceding operation,

e using a linear or nonlinear path estimation
filter,

on a fixed transponder in the detection space,

collecting transponder position information

following an interrogation of a mobile object.

2. The method as claimed in claim 1, characterized in
that it comprises a distance and angle measuring
step between the mobile objects present 1in the
detection space, a step for inhibiting distance
and angle measurement aberrations between two
nodes over time and a step wherein all the
distance and angle information between nodes 1is

combined and the triangulation is performed.

3. The method as claimed in claim 1, characterized in

that detection terminals are used as transponders.
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gonmbi.ning all the distance information between nodes
and performng the triangulation, 20 using nonlinear
processing to reject the aberrant neasurenents at the
out put of the preceding operation, wusing a |linear or
nonl i near path estimation filter, 25 on a fixed
transponder in the detectroﬁosﬁace, col l ecting
transponder position information follow ng an
interrogation of a nobile object. 2. The nethod as

@l.ai mathel metlt@idmals «haimast ern zetaim 3 30chhaacterized in

C°”pf'§s]e ogéﬁggggsnand gygisaggasggfgg steRpetween o

the no | eCt's presen tection space, a
st ep fommumhiickittiiong ngits®eakce and angl e neasur enent
aberrations between two nodes over tine and a step
wherein all the 35 distance and_angle i nformation

Bet weén SYEFEE T HHRHEP DRI t1PShGHrAL PR PE moTre
perfohﬁﬁdlé3oﬁH@b@@tﬂﬁdeﬁsdétatﬂEdnl@p@b@lﬁdmprlslng a

characteri zed i det ect on. term nals u

transp 8%&@? f& %¥He %ﬂbd:as cihinéd CRNE ﬁ§ga§§0n
char actetmiozéd |nlmphamedeu@@tlonthernlnAFQ ar etethkedue,
to a &Q @%%%'%%E' on Net Wekk. 5:he AsS¥SEEM EBhprises at

detectlng And) ocatlng one or nore nobile objects
in a depedt i BRSSPI TAMPITBI NG h@tWﬁFﬁio@QﬁﬂnF@blle

obj ect i ta £§rr@quh§>@to_aomlmt wahsmﬁph@ﬁemmgrbhewex
AFL techm%tseq CQ€racter|zed in t

conpr FeE&] rﬁ?t?QﬁEﬁﬁﬁuﬁﬁth%ﬁdl?anﬁgfrgggﬁlng
nobi | eodebj eet is espusppethad tiode ansie t ewbane objects

rece|¥pr nnggiﬁg ggggﬁggr£8 aggréﬁﬁleéﬂgﬁéfﬂréaﬁ? other

|nterroga|n n an
obj ectasldlar@euap?@pé;mde treo mmeefrrp@gtétee thed téﬁgw@ron@%ﬁ
ot her

6. The system as claimed in claim 5, characterized in
that a mobile object comprises:

e a means suitable for performing distance or
distance and angle measurements between the
mobile objects present in the detection space,

e a means for wusing nonlinear processing to
inhibit the distance or distance and angle
measurement aberrations between two nodes,

& means suitable for linearly filtering the
results of the time inhibiter,

¢ a module suitable for combining all the distance
or distance and angle information between nodes
and performing the triangulation,

e means for using nonlinear processing to reject
the aberrant measurements at the output of the
combining operation,

¢ a linear or nonlinear path estimation filter.

7. The system as claimed in claim 5, characterized in

that the transponder is a detection terminal (1).

8. The system as claimed in claim 7, characterized in
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and are adapted to interrogate the transponders. 6.

The systemas clainmed in claimb5, characterized in
that a nobile object conprises: 20 a means suitable
for perform ng distance or distance and angle
measurenents between the mpbile objects present in
the detection space, a neads for usi ng nonl i near
proces or di_stance and

hi bit the di
000200, e, ALELLL LS 9 plaes o, 9ot 065 B0 son

meansnetiwvball & .for linearly filtering the results of
the tinme inhibiter, a nodule suitable for conbining

all the distance or distance and angle information

Bet weBhenodegstd0 amd pefloimpag tHe t cilangul ati o®r 8,

means £t ,UsiRg -ReN| KRearHpEoCcgSShHRdeteibha] eebrmiAB1  is
aberrant neasurenents at the output of the ,conblfuggs -

oper aBF8Rteda 49 miRkedr $BAfEnear pat IFedt i tat 8%

filtekring32ofpriRemsydremas abaknmedctoralabmbdnnas (A;,
chara terlzed in that the transponder a det ec

iS n
t erni G2y, Pegr THE B)SPBRFasS Tl %l et |dcalmg7wo$ a
charactansmadtung21inﬂﬁnrddﬁximgn1maﬁuls | i(Aked tand a

Connug EQEbng gg{ raéﬁun%m;THSd§¥§tqugs Q;ahgﬁggéﬂent

ri zed at "a detection
ternlmaﬁuﬂ§ hHapt b1 o ther et RESHBREAEAT iMitHRA fo the

i nfl uel@%waikr | 0 SO d sn4m@) Oréﬁld)raﬁoéﬁe%lgg't Gfddule, and
ant ennas . an_a sel e

v Coo FORT MRS 11950 T rOgset S mod Pg PPed
(11) amdhaalaraae@bmdeg interrogating nodule (12), a
managenent nodule (13) for the interrogator linked to

the network interface (14) and an energy nodul e, and
ilf .t hdhea nepstemobjesct €babmedet dgt edcilaimqui ppe®r 8.

characterized in that a detection terminal
includes a ring comprising one or more sectoral
antennas (A;, A,, A, A;), an antenna selecting
device (10), a transmitter module (20} that can
operate either in interrogating mode or in
answering mode, and a receiver module (21) that
can operate either in interrogating mode or in
answering mode, a management module (13) for the
interrogator linked to the network interface (14)
and an energy module, and in that the mobile
object to be detected is equipped with transmitter
and receiver modules operating either in
interrogating mode or in answering mode, one oOr
more antennas, energy, management, and, where

appropriate, display modules.

11. The system as claimed in claim 7 or 8,
characterized in that a detection terminal

includes a ring comprising one or more sectoral

antennas (A:, Az, Az, A,), an antenna selecting
device (10), a transmitting-answering module (30)
and a receiving-answering module (31), a

management module (13) for the answerer linked to
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with a transponder. 15 10. The systemas clained in
claim7 or 8, characterized in that a detection
termnal includes a ring conprising one or nore
sectoral antennas (Al, A2, A3, A4), an antenna
selecting 20 device (10), a_transmtter nodul e (20)
that can operate either Fn2?nferrogating node or in
ansmer%pg

node, .and receiver dul 21) that ¢
oper at:&<ei THTh ?Hggfﬁgﬁgtigﬁﬂﬁnﬁ%go%ﬁlfn%f ??ﬁale’
nmode, aadvairagehent tioduineb{18) dhgredthet @5bent@&e regfardr 1s

|1 nked £, L8 netypk | ntaldace (d4) Land an.enetayering

nmodul €,""and in that the no ject to be detected

i s equipysedogRithngr AvsiileSer and recei ver nodul es
operating either in interrogating node or in

answer i ng node, one or 30 nore aptennas, energy, . .
FEnagdfentSy SHTE e e 1G5hropr§ <3 BT aisﬁ?%§ag%8ﬁFé§§ 1o
lﬁ. Theasystes asolsl Bd nethjicatad abpe7 @rufhped with RFID
characterized jn that . a, detection termnm.pal 5 :
incIu%é?ngpppﬁgﬁanﬁﬁ?sfﬁﬁ &ﬁ?ﬁ%n%é%eaggcf% Leped with
ant enasnEAiLtARZg A3, Myermpoaniedna seélnettingreceiving
devi cg (1) -odh an%m&ﬂéﬂgp-@a%vlﬂwgrwg@m(% n8Bd1e

a receiving-answering nodule (31), a nanagenent
modul @P0B3FSf-or the answerer linked to - 22 the
network interface (14) and an energy nodule, and in

that the nobile object to.be detected i .equi pped
wicth ré€ei vIHEt8Rd tFanshitt iﬂ?engﬁéFﬁngP or 8,
modul ebarbct2rited sist ehmas ai redminadkaians, equipped

char act.erl ' IJse ' : e Lppe
S oh ERES A riiol e TPRLED (Bl Bide ) Cos DO 0 e
with earapeect t Wwaghi ntepnegaticRy anacr ekgreingr modules

that can operate either in interrogating mode or
in answering mode, the mobile objects being able
to interrogate and answer each other and also
being able to interrogate the terminals equipped

with RFID transponders.

14. The system as claimed in one of claims 5 to 13,
characterized in that a detection terminal
comprises a communication and/or information

storage device.

15. The system as claimed in claims 5 to 13, wherein
the mobile objects are UWB radio "add-on" modules
connected to cell phones (UMEX method: Uwb Mobile
object EXtension) for performing radio
transmissions or distance measurements with other

equipment of the same type.

16. The system as claimed in one of claims 5 to 13,
characterized in that the mobile objects are UWB
radio "add-on" modules connected to cell phones
(UMEX method) for performing radio transmissions

or distance measurements with other equipment of



10 interrogating nodules for interrogating the nobile
objects. 13. The systemas clained in claim7 or 8,
characterized in that the termnals are equi pped 15
with RFID transponders and the nobile objects are

equi pped with transmtter ang recei ver nodul es that
can operate either in i nt &r gating node or in
answering node, the nobile objects being .able taq

i nt er F6§at e SR anS¥BF eath oﬂﬁbllang%ﬁﬁi?%&fbefﬁg the
abl e tiefirkiseregatre .t he term nal s equi pped wth RFID
transponders. 14. The systemas clained in one of
clainms 5 to 13, characterized in that a detection
termnal 25 conprises a comuni cati on and/ or
informati on storage device. 15. The system as cl ai ned
inclainmse 5 to 13, wherein the nobile objects are UV\B
radi o "add-on" nodul es 30 connected to cell phones
(UMEX nmet hod: Uwb Mobi |l e obj ect EXtension) for
performng radio transm ssions or distance
nmeasurenents with other equi pnent of the sane type.
35 16. The systemas clained in one of clains 5 to 13,
characterized in that the nobile objects are U\B

radi o "add-on" nodul es connected to cell phones (UVMEX
nmet hod) for performng radio transm ssions or

di stance neasurenents with other equi pnent of - 23

the sane type or with termnals of the

infrastructure.



