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159159* Method and device for detecting a passage— -
associ ated with an access door. This invention

relates to a method for detecting a ﬂﬂﬁﬂﬂﬁﬁﬂﬁﬂﬂﬂkiated

with an access door, for eanple an

control point, a boarding gate or the entssiance to a

secure building in particular in order to guarantee

the passage of 5 one person only. The invention al so
Methed andidevicedor detaadingiatpassiagg asspsiatedavitimanragaess door.

able to inplement the nethod according to the

invention. In the access doors above it is necessary

t o FHA iARERKOrT Atate83s adfetiodorde deRRXingA Pishgkmsebdiated with an
to prevent any risk of fraudul ent passage of an

ageess Hoer,zied exampleranimmigestionocerd snants & ibeagding gate or the

oEBRFAET S3ou BIRNRS ) Farl Gl U BBl B4 Bhssage o
ohepdrssm Baly. sensors capabl e of detecting the

si mul t aneous presence of two people in the passage =
conphetineentiast alspaelides to Bodrvies for driediindatnassagg whigh is able

' EfplpRER e micthds SEEHBRL g BelBterthtr Lystom must be

abl ¢n tlee aRcess Haors9Mo @ nrigmieeessdrpdo passagecthe gussage of one

person only. For this Eur pose, this system nust be )

PEEIQN PBIYJBIQSEET 1o PRe VSRS Ry disk of frruduignt fasshee of @e yiauthorized
. a o - a

48 SRR oo L g B byl

per dopapidulamacaordipgdhiWe a34054BV ey securidy deor isukfyawe comprising

L5 bbbt eSS SRl bRl BELBLpprge i e
PRissB§P RbRpart®ient of &% dbsr.pur pose of the present
invention is to inprove the known net hods for

det dtaweiera thasdeigetiam sypigar descabagsn témpslosuegpt is not totally
r%h%l@nt ee the passage of one person only. 30

ccording to the invention, the nmethod for detecting a
pasdadactpa sekidtde edtection system must be able to more than 99% guarantee

the passage of one person only.
For this purpose, this system must be able to detect, the passage:
- of two people side by side or following one another very closely,
- of a single person accompanied by a child,
- of a single person pulling or pushing a trolley or other luggage (coat, small
suitcase, etc.)
- of a single person carrying a child, a bag.

- a single person hesitating or hopping, etc.

The purpose of the present invention is to improve the known methods for
detecting a passage in order to almost completely guarantee the passage of one
person only.

According to the invention, the method for detecting a passage associated

with an access door, for example an immigration control point, a boarding gate or

A
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with an access door, for exanple an inmgration

control point, a boarding gate or *@0002* 2 the

entrance to a secure building in particular in order

to guarantee the passage of one person only is
characterized in that the profile of the person is

determ ned by neans of a vertical row of infra-red

emtting cells DL arranged at the entry to the door
t%ﬁagaﬂ@e F%ééie@ll@bh'@l'ﬂ@ i BARicstasdn oFdel te averanteadne passage of

em s e Wﬁg@ﬁ‘aﬁa&%n?eé étr{ﬂeﬂ?gflly‘lﬁ thé Z)%V%ﬂﬂsé Htermined by

he si gnal s and as a Tunction

meanis bfa venical vowssf idfrasred serittérive delty Dn eiraartgedchtottmdentry to the
The profjle obtained according to the invention

d@ﬁ[)pppg&tfp IreeRIMIag RS FarsSrtehia Reeantioh &Nty \‘JIW'@@h manages the
s%ﬁ%@ﬁgnd I f@iﬁgﬁc fof RESSEBhELH edélgﬁélggé’r?os BBC%]WC#t%n of this

a single pe son, two peop I'rect
pnoﬁﬂeath@térme,ssaio&rmgb@er]mienmmansyclowd 10 or pulling

an i_.tem of age, etc. Preferabl certain . zo of )
t he ;ﬂeo?"of'@ ‘gﬁg "%dl EPELNG fo they &V%BOWQROB Mtfaﬁpta%es comparison
i ogbﬁ‘gﬁﬂ? P dglléé bBt AR Heskeshl EB@él@l@ % AR é‘haearly between

vided into zones that are processe
as eipgleapetspn, Mo eoptey directlyalé¢hind mme anather, ac sieglezpersas carrying

a E{Lﬁnctmﬂ of(gjts di repnsion in order to determne

Hi-an feMy r{gg%%qer éa’é(f:)onds to a man, a child or an
obj %feraﬁ&c@éﬂbﬁﬂzéﬁeﬁfifQﬂé%?bﬁige@résflli&éé'lﬁrbr@ér tdenask out or
i nvention, each zone which touches the ground is

liminalst isfariaseneszeres o di stingui sh, by the shape of
t he I ilLd fro
sat Clirgfbergplya %Hckg]ac eé chl Z&o/eﬁlgquo %eghttg%t Iyr%loprocessed

depacitelyhe ground is char acterized so as to distinguish

a carried child, froman item of %Hqg Pr ef er abl
an 2MAFROVEhFah 1A% |$n‘§j‘ﬁ’§°t8&???é’& B IHNGURN G disydipension in order

t@'de%r"r‘l%h@ WRGKYRhE zoMRVE@ITRIYpbenat tb RenBsr S @ﬁllcﬁ&daﬁ Bﬁject

profiles are reduced to their true size. e profil _
obt shcusddiagcior dnnadvantagen useversibroof tthe mvmimn cﬁadmk@ne which

e BRI BY s BaRS o BB G oy AP BFEY ot th zone
anpildetories YrofikPRidya child from a satchel or a backpack and each zone
which does not touch the ground is characterized so as to distinguish a carried
child, from an item of luggage.

Preferably, an additional filtering is carried out in order to eliminate backward
movements of the person and the profiles are reduced to their true size.

The profiles obtained according to the method of the invention make it
possible to detect, in particular:

- a person accompanied by a child,

- two people following one another very closely,

- a person moving forwards then backwards and moving forwards again,

- a person jumping,

- a child following a large trolley,

- a person carrying a backpack,

- a person carrying a child on their back.
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- a person noving forwards then backwards and novi ng

forwards again, - a person junping, 30 - a child
following a large trolley, - a person carrying a
backpack, - a person carrying child on their back. 3

According to other characteristics of the nmethod: -
after dividing the profile into zones, the size and

the volunme of each zone is determned, - after
i defiqeordingite athgr charagieristingcofithg metbodr ound, a

trolley : [ dentified a f.untl

vor e, &ter fivBfhg.the BrfeE bl et o itsh &b We Nyl of each
not touchinads deerefidend, a child or a bag is

identified as a function of the volume of the zone, -

after fiaftesrdenfificationsr ¢ gore ourhiag ithe grownsh« trofey or a bag is

10" necor SRS fyREBR 108 DB e BLER 4 on, -t he

devi-ce fafterdgdretifichtign of apaneayst taasHiAg A& droMrd) ad¢hild or a bag is
access door for exanple, a boarding g@:e or entry to
a secur ddesnfifiedi arya fungiigntaf doe aelurpe 6f therzang. guar ant ee

the Passas fileriBaR® ke, AMding it BAES! B! BEAA of several

that it conpri ' eV

by a vergeopid smevbyoéldedﬁdmectetf.rared em ttl ng cells
(D) arranged opposite a vertical row of receiving
cells in order to determne the profile of a person

who A@co@@lhgrid“%nofﬂé?sf%aﬁ}jép% 9%1 erftiBANGAE ‘Z{ﬁﬂ)g% for detecting a

central cessing unit manages t
RESspUE rapsani@techwithrargaecesg d:dorefurmamplef a tbberda'hg; gatesor entry to

and neaps. f.or . 20 control li t he ope of t

£ 88elE Biig in FRifily M oklk8 bousBEkenfhegPetease of one person
d?ﬂf/tls%%?’dct@m&ﬂinrfﬁﬁi it ebmphiges:nvention, the device

conprises; - speed sensor D3, for determ ni ng the

speed ofd B@égggetcﬂ@ﬂ leyr! fpaped Ry a verfisalrow of actygi infrargg emitting
the pr Ofde'll@ (5‘1?% g@g og% %Eglaf r%&alﬂn%‘rf& e%'%h\)w?iglallé [h order to

25 order obt al n n e en
of passmermln&eMSpfaﬂe @tﬁmpaferm Wi iy @htérmgphhas@@élls being
wth an arch|}ecture of |proflles . .
connected to a central processing unit (CPU) which manages the
sampling and the frequency of emission of the signals and means for

controlling the opening of the access door or keeping it closed.

According to a particular embodiment of the invention, the device comprises:

- a speed sensor D3, for determining the speed of passage of the person,

- means for modifying the profile determined by the first detection level in
order to obtain a profile independent of the speed of passage,

- means for comparing the profile obtained with an architecture of profiles

contained in a memory.

According to other features of this device:

- the means for determining the speed of passage comprise a Doppler
radar,

- it comprises a second detection level formed by a passive infrared cell

or thermopile, for detecting the presence of a cold body,
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contained in a nenory. According to other features of
this device: 30 - the neans for determ ning the speed

of passage conprise a Doppler radar, - it conprises a
second detection |level formed py a passive infrared
cell or thernopile, for detecting the presence of a

cold body, 4 the second detection |evel precedes the
third detection level which is constituted by the o
speed sdhge@econtedataction isivel psecddeasdthgethingt detactiary dgvel which is

is arra . certain distance fromthe entry to

t he acc@ggH@'&?&QH?‘? gp%‘?ﬁggﬁé?ﬂred. so as to send its 5

beam t owae dadhhbs tenthid degstioraelélf isadeshde®] b6 aGertain distance
thernopile of the second detection |evel conprise at

| east orforadhe entratayéhe accesredear ppdiis qrientatedrsoand to send its
ori ent at,e e fheir beamtransversely to

t he pa_ssbae%ﬁ??\?srg%ﬂ’gfsieggg'a 5th detection | evel for

det ecti ngasshe shffaretianemisor Heravpiagef ahet ¥ecdirO@etection level
conprising ultrasonic detectors arranged transversely

to the pefaRiRe athleaskser sebfarnangead @tt thedepbyt foofhe door and

| evel ¢ ' S [

et ange R Yo AER Serld Belt el BaSyo EMABIRE Passage.

door- andt comprideat el 50 drstettiondiibiels ot Rizitectiveanhe simultaneous
downwards. 15 Alternatively the fourth detectiaon |evel

can be AR BhittWs Pagple, semarisingh Wirasie dgtepifpsarranged
of di st qrg;ﬁhvé%ggfosthesbéﬁgbgg hori zontal ly at the

bottom o e equi pnent anal ysis of a canera inmage
t aken f rtbemseinsofs afithe (fdettle detentiondévelfcotpriseuatdeasittiverultrasonic

features,and advantages of the invengjon will also

becone df ﬁg‘é?ﬁ% aFﬁ“Q?‘ﬁg‘ @w%er&af?ﬂ&h@o@rwamoﬁée access door and
descri ptdihtatéd ddlad RedifLs8eNaEbEsRMWSwadisven by way

of non-limtative exanples: - Figure 1 is an overall

perspective view of a device for detecting a
Alternatively the fourth detection level can be carried out by:

a) a detection of feet by means of distance sensors, situated
horizontally at the bottom of the equipment
b) analysis of a camera image taken from the front (detection

of contours)

Other features and advantages of the invention will also become apparent in

the course of the following description.

In the attached drawings, given by way of non-limitative examples:

- Figure 1 is an overall perspective view of a device for detecting a
passage according to the invention,

- Figure 2 is a diagram of the control system associated with the
device,

- Figures 3 to 7 show different examples of profiles obtained by the first
detection level,

- Figure 8 shows a profile obtained by combining the first and the

second detection levels,
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passage according to the invention, - Figure 2 is a

di agram of the control system associated with the

device, 30 - Figures 3 to 7 show di fferent exanples of
profiles obtained by the first_ detection |evel, -

Figure 8 shows a profil e obt aihed by conbi ning the

first and the second detection levels, 5 Figure 9

shows a profile obtained by conbining three detection

| evel s, [Figygte @ showisld peffileaobtaindteby combidingl three tdietection levels,
of one S0N d. eople Fiqure IS a

G agr amak B0r B GPER 31 thB BBl OplettoB i o Atzzon gnd of two
wWth two giegsls, Figure 12 is a diagramatic plan view

of a bidirectional device with two doors, Figures 13

to 17 areFiguegyridnts shdiagragnmatic e oirve offa menodirectional device
pr ogr ans @url ng, t he successive inplenentati on of the

di fferentV %E‘@B O8>l evel s, 10 - Fi gure 18

i Il ustrategutdg Zskaﬁﬁléﬁramrﬁét’iﬂ @nt iewPsPhi BiGiréhionaNlvice with
into zones, Figure 19 1llustrates the stage of

det ecti ontV‘fode@, maxi ma and mninma of the profile

obtalned, Fi 1illustrate . four exa

of et cct ok 7316 1708 daralris SldAhG 5H8 SeaBRT o the programs
Fi gure 1,dtdey tryvseseesivRimpRIMEMaBss 86 the difiérent detection levels,
conpri si n an entry 1 and an exit 2 giving access to a

depart ure iguER & ifustratase thanstagr ©f gfividineu thediprefile Tohtained into
access dgg(g (%pnprlses a certain nunber of sensors DI,

€ 20 positions and the functions of
V\,hl ch Wi | Figoee egpllwstmiels thre dizigei of detéctien dhibhedagkioea and minima

al so conpr ee Fi ure 2) a central processing
unit CPU© é\ﬁ% ﬁ'@rﬁﬁjﬁ'i €dtes with a menmory M which

t t r e
cont.ai ns pjyuRES hb zuggggtfﬁ%t’e 180+ &£5mpRIbT Hetdbtioh

different sSensors D1
processing unit CPU is

In the embodiment represented in Figure 1, the device comprises an access
door comprising an entry 1 and an exit 2 giving access to a departure area or to
the entrance of a building.

This access door comprises a certain number of sensors D1, D2, D3, D4 the
positions and the functions of which will be explained in detail below.

The device also comprises (see Figure 2) a central processing unit CPU
which communicates with a memory M which contains an architecture of profiles
and with the different sensors D1, D2, D3, D4. The central processing unit CPU is
also able to open the door P or keep it closed and trigger an alarm A.

The access door comprises several levels of detection.

The first detection level is realized by recognition of the profile of the person
and the objects.

In order to acquire the profile of the people/objects passing through the door,
two rows of active infrared emitting/receiving cells (D1) are used placed vertical to
the entry 1 to the door in order to create a vertical curtain of transverse beams.

This profile recognition system allows detection only of the great majority of
“normal” passages through the door.

In particular, it makes it possible to detect:
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al so able to open the door P or keep it closed and

trigger an alarm A. 25 The access door conprises

several |evels of detection. The first detection |evel

is realized by recognition of the profile of the

person and the objects. In orfier to acquire the

profile of the peopl e/ objects passing through the

door, two rows of active infrared enmtting/receiving

cel I-s (Dlpnxrteilgated pt pggybaeking dpeople foowingeomaangther closely
to the doar in ord]er to create a vertical curtain of

transver s@" GBEMNT ¥ATAIY of i | e recogniti on system

al | aws detzgeits @RcOMPANRId Byenifréat majority of _
"normal " passages through the door. In particular, it

makes it possible to detect: 6 any tailgating or

b e PP oaa GEREs Grhr a8 R BavE Shar 1 REleCeR level Ge.
tffg? chAlbeqydtaeteeias A swith Rs8irdifduiy of ietdclign:i fy with the

detection level (i.e. they can be detected but
wi t H.| distingaishinig betweeof detection): 1. distinguishing

bet DA tiall. [ th h.th .

door ¢ herfBVRHGCRRAtAlY pRzyMe BRI they fOPR feriinqying back a
door (see tBRpotHe passiRPiReadh ke dBor {€bd-tHaup®fil replesented in
a person nmaking a half-turn (see the profile in Figure

4), c. tail fiUrag)(see the profile in Figure 5), i.e.
b

two peopl i I . rson
| un’pipng;)s 'epgiléﬁg%\%&ﬁ% h%gﬁéﬂﬂsoe% t@élﬂréf’neig F%"Hg 43’
di sti nguishtaiigating (sen thee pafigeirt Figute$),drd twogleopte feliowing one

i's tailgating, 4. distinguishing between a backpack
and a chi | d2BANES 'S back (see the profile in

Fi g e a8erson ;dggﬁin?gﬁ%l?ggrﬁg Blef \ée(géﬂactﬁlﬁ?@én’shSi de by

side. 20 I'n orc ngui sh between a human and
non-hufisinguisbingskethgensmigrga troli¢yiand iaf ¢hild wha Is tadgating,

Lo 8 A POSRLHD LRGP Y3BEERRh B RrNRE Ry uBBHTEs back (seo
i nfrar et pef®IEFigarsie),D2) are

5. the passage of several people side by side.

In order to distinguish between a human and non-human in cases "3 and "4“
identified with level 1 above, passive infrareds sensors are used in order to
constitute a second detection level. The passive infrared sensors used (D2) are
so-called “intelligent” sensors, i.e. capable of adapting to their environment thus
overcoming the main fault of conventional active infrared sensors (that is, the
strong influence of the environment). These sensors can also be thermopile
sensors or sensors with ambient temperature compensation.

The profiling realized with level 1 indicates in cases “3” and “4”, whether it is:

- a suitcase or a bag

- probably a suitcase or a bag

- probably a child
a child.
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so-called "intelligent" sensors, i.e. capable of

adapting to their environnent thus overcom ng the

main fault of conventional active infrared sensors

(that is, the 25 strong influence of the environnent).

These sensors can al so be thanDpiIe sensors or

sensors with anbient tenperature conpensation. The

profiling realized with level 1 indicates in cases "3"
andThe"detettiarhby passive infrared ceiltroakes drpassiidg in the detection of

eERTP @lale 3Pt o bR T asaryES ARRYSY cd col |

mak egydrk WQb?tHé‘bétt&n Q'ﬁttl@éhg@rré tAk drSNI%'ob?ia’h@d W‘tﬁe Sensors
a decision on the 2nd B0|nts above. Figure’7

Mhmahthetme tbetnr@fnie@mtalhedhyg esens® [P2ofi |l e obt ai ned

sars t top the roflle obt ai
eI ve 47¥ Refiaubn b Fansie, Bidred Sefeud 5 Sre used.
atsvgplomﬁ,ﬁlp,i?u,@{rared sensors D2 are used, as shown in
Figure 1 is al so possible to inprove the
r el itapialsa pomblﬁgomorm@etﬁ@debamwsswm fowngengorst i\ by arranging

b RSB b Teb BoR ST on Tpar ti al 1y passing.
t hr oiglis HBsired G0 dmrnghmbmédﬁ\ga lb@@ébrﬁpéﬂl%mytdh%@mg through the

C%QSSI ng through the door, a person neking

them mpving Backha @t@eﬁh@nmﬁssm ﬁhgow’ﬂet%%%ra person makmg a
TeRI=RY

TSR Yand byd BeOBRORTBMEA] Gné SAUINGE ciibiy. JPR: flodsfry to acquire

dryidea (06 tipd eirea:taﬁmf mdvémenhgThisenfenhation s pmmmm as

shown in e 1, or 15 - .twog or three, successive

Setive 1Py daoRaler TR B FREh @it th dogy, g5 shown in

di st ance qfeq'lﬁgqer@nt taken facing the passage

( measur enen regul ar intervals). 20 Thus a third

det ect i onbyetmed drsthreal suasessive gagtveginitesed hardersedging passed

of this gﬁ't ion. Know ng the speed of passage of a
person an 83‘& onally of an object, it is

- by a distance measurement taken facing the passage (measurement
at regular intervals).

Thus a third detection level is realized. Figure 8 shows the result of this
detection.

Knowing the speed of passage of a person and optionally of an object, it is
possible to modify the profiles in order to distinguish them with regard to speed in
order to facilitate their comparison with the architecture of profiles stored in the
memory M. This fourth level of recognition of the detected profiles makes it

possible to considerably improve the performance of the system.

A fifth detection level is envisaged in order to detect people passing through
the entry 1 of the door side by side.

This detection is particularly useful in the case of wide passages. In fact,
profile detection (level 1) does not allow detection of people simultaneously
passing in front of the sensors. If the passage is not perfectly simultaneous it is

probable that this fraud will also be detected by the profiling of level 1.
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possible to nodify the profiles in order to

di stinguish themwth regard to speed in order to
facilitate their conparison with the architecture of
profiles stored in the 25 menory M This fourth | evel
of recognition of the detected profiles nakes it
possi bl e to considerably inprove the perfornmance of
the system A fifth detection level is envisaged in

or ddhig detgdetientapbeptarigdost by t hrough the entry 1 of

Che o1 5] s, b S gt o 04
fact, prefdced idaheclppt ddre¥ethel bnfipesofte 8bbOWin {(he example

detection of people sinmultaneously passing in fron .
of the sergesentefl imdiguresagdhésthres seesdesctid4y send their beam

be et oct SHMBYardS AR MhGsbA o o8 Berifaacdd B taser or

det ecti onjrffate@@eh8brs. EthRWYrofife HEBLEHY &An be used.
profiling carried out by ultrasonic detection cells D4

pl aced in t hdhegpesensars poivide thedistgnce iwfommadiatioisy @ continuous

In the e .epresented.in Figure, 1. the. three

sensor s PRI IRR AR s L aRilidie b hdieed

ul trasoni ¢ sameopfoffliag, RerfieP| el e | thsgs s¥hsors D4, makes it
infrared sensors. Thus two profil e detections can be

used. Th&SssbisderBrosusei dethree-dimansipeal ord opiniite dierson/object

profi 11 ngeest By SR Sle, YR do Shs Rtr” PGS T shoysat the top a

by the t moemabpassage 6¥a perdorsand at the tpstisan e pgevple fraudulently
produce a three-dinmensional gri g of the person/object

passi ng tHASeNgHN Y r§MBSHROYRM-. Figure 10 shows

at the top aa QGR&m iR i c SBR !
bottom t wo peop?e‘éﬁﬂr Iaudﬁ/léggﬁlgg E‘Sg’g‘ﬁgf‘t"ﬂ%ﬁc %Eesors., alaser
entry side mpasugament systeramhight thnwmsganssotiai rgating mirror, can

20, USRI 5 e AP e i

carry out tbfthermbfile.ng in a vertical plane
perpendicul ar to the plane of the profile. o - A
vari ant ivof\wesiant invglvasapEng sbapgrecaanition an anrgpge produced

produced f%@iﬁ@tﬁe@a&%@é?‘ge' 20

- Another technique involves using distance sensors ¢ (see Figure 1) in order
to detect feet. When an adult or a child passes through, the feet are located
and if the distance between them and the lateral uprights of the device is too
small, then this means that:

1. a person is passing through with very large strides (unlikely)

2. a person is passing through with a trolley beside them

(unlikely as trolleys are behind)

3. two people are passing through side by side.
In order to distinguish between cases 2 and 3 above, the information
provided by temperature sensors can be used. In fact, the heat given off at
ground level by the leg is greater than that given off by the trolley. Moreover,
the distance sensors are placed sufficiently low down so that passengers’

suitcases are not detected.
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- Anot her techni que invol ves using di stance sensors c
(see Figure 1) in order to detect feet. Wien an adult
or a child passes through, the feet are |ocated and
if the distance between themand the lateral uprights
of the device is too small, then this means that: 25
1. a person is passing through with very large strides
(unlikely) 2. a person is passing through with a
trolley beside them (unlikely as trolleys are behind)

or el st bR s i e RS CR1aveR bR hipype sensors
| nf QrERidsied $sHORMINGEsh Y WIRER #RaA4T i€ iMBOSHHIR R BvEDeople to
used. In fact, the headt given off at ground |evel by

t he siregltaneausbapass thnaugh bide by side fatfthe hywotdetection leegls 1.
Moreover, the distance sensors are placed
sufficiently | ow down so that passengers' suitcases

ar e .nmkotAef 86lugidn iAvolveMRidEa eapdditiveNnieasatemmentusysiém (DMI).
two detection levels 1 in which the sensors are

cr od¥ben tanpersen rpasgeanthyougthitod daoke dhe tcapepibaneenineeasurement

for t eqple to i mu) t anepusl| y..pass. t hr Sj

o1 o088 B oyl AL Y $itR°Siok "GP ¥ <0808 changes
sol Wdcansé nnel NemaHShody hasagitddtiyy @hBRRISHRIRNIarkedly different
system (DM_I) . \Wen a person passes thr ou%g t he door,

t he feoap 6. tThie techrdigue eaphe used iR erdarHe dejsaubyapgople passing

(pl N.ALL . S { +
LSRR e el I BRRFATE) uf 23085e seyromont o
mar kedlpeapild fahenthahQuétrame eam be theasured.hni que can be

used in order to detect two people passing through

side by side because the difference in capacitive
”Easlk‘fse%@&tpo%fsiblé Y@irﬁ@‘b%ﬁgé%éiéétiotmmmél%ep té@fhrPRvel 5) as
measured. I't is also possible to inprove the detection

of twelbas ghallof fensl ddvy the Usssel sS)eralssepabatgedapagiivemeasurement

reastEdheh: Theadaeliénd wre 8l8blee MERRARY ok ARBfiley S fst secton
ver tiEain Yo Gﬁ@hrﬂ*ﬁ%@,' #hotRerf 60Gto S6C 11200 tolGouy to 310
nm hi gh, another 600 to 900, 1200 to 1500). In a door

with unidirectional access no detection of passage of
or ddf % 588y S etorl ool B adketdtf of Pabsadd'of one person
only is carried out at the exit. In order to ensure that nobody enters the control
point from the opposite side, two radars are installed at the top of the entry 1 and
of the exit 2 in order to ensure that after the exit door shuts again nobody remains
in the control point.

One of the radars is equipped with x-MTF technology making it possible to
detect a mere presence (the radar is then capable of detecting very slight

movement such as the movement of the ribcage caused by breathing).

An alternative to this solution involves using a system for the supervision of
an active infrared control point or an multispot active IR sensor in order to monitor
a presence or lack of presence in the airlock. This solution has the advantage of

detecting suitcases left inside the control point.
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point fromthe opposite side, two radars are installed
at the top of the entry 1 and of the exit 2 in order
to ensure that after the exit door shuts again nobody
remains in the control point. One of the radars is
equi pped with x- MIF technol ogyOmaking it possible to
25 detect a nere presence (the radar is then capable
of detecting very slight novenent such as the
nov digure bfurttier shdwsady erimedialdinelsr g athbiloggtionsnof the speed and
ngt'v to this solution involves using a system
eg‘?@e Pon of an active infrared control
point or an nmultispot active IR sensor in order to
nonitor 30 a presence or |ack of presence in the
ai r [FaglresTHi and 62 shoeninipan vieav tbvactesgelooi andéhe dadatigns of the
suitcases left inside the control point. 10 Figure 1
VElIPUREPNSASws, by horizontal lines T, the |ocations of
the Ffiglﬁ‘f%% ﬁngstréﬂe@%é Ic88e Qﬁtaelﬁlﬂi?ébtﬁ)ﬁhl §oor¥ WHIHE &S padsed through
and 12 show in an vi ew the access door and
in diretiiemé. of the 5 vari ous sensors Figure 11

il trat se of a u irectional door ich is

s Jaa0 @73 RiraiS i sedeo A Biffesuash so5f innieh GhadSe passed

thitugheFE 1V dirdetighs ¢ binang! ﬂpﬂﬁes@f@ﬁ\'&am beop&Bs ezl designate

through in two directions A and B. Ih these figures

BNsospwhish, arenaidae gubieet ofitheqrrasentgnvintion kuteviich arseecessary
i nvention but which are

fﬁg{g{es ;Berg o g?ﬂf%(géﬁgéer ation of the device. The

senstiies s&ﬂsor@ﬂm 092, D3, MavRawe Gkadiy been difincdesbaveoxed provide
and provi de the di f f er ent detection | evels of the

thewiffrrephdetestian ipyvels of thednvedi®net a uni di rect i onal

devi ce such as represented in Figure 11: - Sl is a

Doppl er effect radar arranged at the entry to the
firsthufodr thencasnh' cpfea:uhidirepxionalmvics suchaas iepeesaritedireligure 11:

i ot on . b DORBeaeet et odSnged 3 i Baiy To the first door in

arranged &Ilrebhénﬁmtfy to the second door in direction

A, - S4 is an active infrared cell arranged at the _
exi t- from3dis ar@stive ifeared cell arranged at the exit from the first door in
direction A,

- S3 is an active infrared cell arranged at the entry to the second door
in direction A,

- S4 is an active infrared cell arranged at the exit from the second door
in direction A,

- D1 is a curtain of active IR cells associated with passive IR cells in
order to determine the profiles and make the distinction between a
person and an object,

- D1 combined with D2 (which can be S2) or with D3 (Doppler radar)
intended to determine the direction of passage and the speed,

- D3 and D4 are Doppler radars for detecting the presence of a person
between the two doors and intrusion from the opposite direction,

- D5 is a curtain of active IR cells which is used in the case of wide

doors only.
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in direction A, - Dl is a curtain of active IR cells
associated with passive IRcells in 25 order to

deternmine the profiles and nake the distinction

between a person and an object, - D1 conbined with D2

(whi ch can be S2) or with D3 (Iboppl er radar) intended

to determne the direction of passage and the speed, -

D3 and D4 are Doppler radars for detecting the

Iprtbeerase afftha hidiresdionaBOetiet aeeordimg ta Wigute di2s tlrendrrangement of

vt Tte direotion e
B e RarRs | St (0 LB s Siietioet e o 9B case
'ﬂﬁe Yoie beWFﬁO\QQ kiYe d#f%rerlntgtljétgéti&%s@ar%d BﬁI‘JS bytﬂﬁ% device according

idirectional device according to Figure
D1, D5 is

tarthamamtion: of the sensors S1, S2 (D2),
symmetrical for the two doors. The table bel ow shows

the different detections carried out by the device

accordijng to the invention: 5 OBSTACLES Detecfion .
OBEAeEdS on of PHYSI CAL PASSABE OF ONE PERSON QNBatection of | PHYSICAL
PRESENCE obst acl @AssAGHIBAVBNETERSONDMIY S, V; g~~  |SPRESENSE | obstacle
i pn ofy Speed of
) [P _l_ %;'.. v afzia
_____ ol %ﬁ?g‘i' ; X
[ D1+ DZ or| DS D3 + D4
. IR ? c~|D3 Taildating /| * X x
[ \ VARWAY Dy [N Les o~y Ayl + -+ NS, VARVAY £ AN\ Ol A
P#‘%o‘%df Roagh)| Htiman/' 'Y [Direction’of 7 Spekd bf \ “VFrontdl” '| thtrtiSlon
profile | Non-human | movement |movement |passage |in opposite
direction
BRI e
Tailgating/* | X X (x) (x)
Piggybacking
Adult + X x (x) (x)
Child on foot
Trolleys X X (x) (x)
Jump over ** X
Slip through | X
* %k ok
Jumping at X X
entry
Child on back { X X
Child sitting | (x) X
on shoulders
Child behind | (x) X
a skirt
Frontal X (X) X
tailgating ****

*

* %k

* Kk

jump over

slip through

**** two people side by side

two people following one another closely or a person carrying luggage
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Trolleys x x (x) (x) Junmp over ** X Slip through x

***  Junping at x x entry Child on back X X Child

sitting (x) X on shoulders Child behind (x) X a

skirt Frontal X (X) X tallgatlng ¥FEX ¥ two people
fol | owi ng one another closely'dr a person carrying

l uggage ** junp over 10 *** slip through **** two

peopl e side by side 12 The program which controls the

di f T eneqmbgdamewhli'cbra:oatrdlsrmeo@jffetermmaeutbhi anmsrecognition functions

1 s SEHORL N Mikel sved Plioeto T RERENgdAnBeages such as
_ﬁ@%n’%éaoﬁﬂC%F%ﬁ%r@%ém%é%QS \i?lfthdlHeexderéz\dﬁ'ﬁgt ki) -scepe of the

program can be run on a PC connected to
imwemitioal processing unit CPU. The di agrans represent ed

in Eigures 13 to 17 describe the su e ases of . .

t he TR BRaE T SAT REEION 1 Pt Con s is i coplTapRrocESsing unit
myel s. Thus, the diagramin Figure 13 shows the

d| fferent program phases 10 inplenented in detection

| evdlhe diagrdnd. rapreseitedr emFigures glid eto147 adescribe thee successive

FURE S S B et e FTGEH e Blogf bl
the Thtist tHer @adram fih" Figu#€On3 shows the different program phases
implemented in detection levels 1 and 2.

The diagram in Figure 14 adds to the phases shown in Figure 13 the
detection of a wide zone realized using the IR detection cells placed at the exit
from the first door.

The diagram in Figure 15 adds to the phases shown in the diagram in Figure
13, those implemented at detection level 3. |

The diagram in Figure 16 adds to the phases shown in the diagram in Figure
13, those implemented at detection level 4. |

The diagram in Figure 17 adds to the phases shown in the diagram in Figure
13, those implemented at detection level 5.

The different functions implemented in the different detection levels will now

be described in more detail.

Level 1:

The active infrared sensors D1 form a curtain of infrared beams which is
passed through by one or more persons and optionally an object.

The control unit CU establishes profiles by means of a control logic.

Filtering phase:

In order to show certain zones which can be masked by unnecessary
information, a first filtering is necessary.

It is also necessary to filter certain garbage, i.e. the zones which are too

small corresponding to hands, straps, etc.
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The diagramin Figure 15 adds to the phases shown in
the diagramin Figure 15 13, those inplenented at
detection level 3. The diagramin Figure 16 adds to
t he phases shown in the di agram in Figure 13, those
i npl emented at detection |evel'34. The diagramin
Figure 17 adds to the phases shown in the diagramin
Figure 13, those inplenented at detection level 5. 20
The Tdhig fikerdmg cOurrspomds onrthé erenhend itor colrectionn oétlkamdata and on
detection |levels w no be described in nore
t%pﬁyqr he\.”@\/‘@lw'?'ngﬁfjethﬁﬁair §nfrared sensors D1 forma
curtain of infrared beans which is 25 passed through
by one or nore persons and optionally an object. The
contﬂflasemfidividqudstoaXﬂNShes pr ofiles by neans of a
con Filterin S. n .order to show
cer tPodkS difes it 7S kb bpS incesseaTparalgly. In order
tb 4@ AR | . trankitibAs (i {rﬁéré§§é/nEebﬁeaﬁézea?éaﬂé,‘tec{éd | SThis phase is
al So necessary to filter certain garbage, I.e he
ilusteasedvby cliguree18.00 snal | corresponding to hands,
str etc. 13 T s filteri corr onds_on t he e
hand 6 TRXEC AN Y TinimdL 08 hRPIITES fSe, Hebrealt are also
deteihinedg of the garbage. Phase of dividing into
zones: 5 The profile is divided into zones which w ||
be prisc 8xdmaseysesnasndyto whadrraay be pegpler and, thehminima make it
se/ decrease) are detected. This

6 gg)iélid wﬁ‘%@% Fgﬁaed by Figure 18. The maxi na and the
mnlrm of the profiles (see Figure 19) are also
det er m ned. 10 The naxi ma correspond to what nay be

- NG’ RRABRKe it possible to isolate

peop -:‘2 NEE B

?nragl me nu eréJo @gﬁtﬁmﬁﬁgﬁy cel ongﬂgoﬁgﬁﬁlgeg@et%ﬂﬁmed This
makemit @stblq)t@s@efmeethtecdlm@hsm ertbe @bjest Setomgifg toHbis zone.

obj eﬁ%ls Pn% tnocgrﬂpgre%jotoqwo parameters defining what is considered
to be a suitcase or a bag and what is considered to be a person without the need
for additional distinction.

In fact, an object of less than 50 cm for example cannot be a person, even a
newborn. By contrast, an object more than 1 m 50 high for example is detected as
a person (therefore if somebody enters the control point with a large double bass,
it is probable that a fraud will be established. It should be noted that if the
parameter is adjusted to 1 m 70 this situation will be resolved however the risk of

non-detection is then slightly increased).

“Touching the ground” phase:

The aim of this function is to simply separate two cases which are to be
processed separately because they have different characteristics.
In fact, this involves distinguishing
- on the one hand a child from a trolley (touching the ground)
- on the other hand a child from a satchel or a backpack (not touching
the ground).
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This nunber is then conpared to two paraneters

defining what is considered to be a suitcase or a bag

and what is considered to be a person wthout the need

for additional distinction. In fact, an object of |ess

than 50 cm for exanple cannot e a person, even a 20
newborn. By contrast, an object nore than 1 m 50 high

for exanple is detected as a person (therefore if
soneboalieyesttagied phhsecont rol point with a | arge doubl e

bass,, . it is prohable that a .fraud w |l b . :
oot alis GRe! e acuf Bioked LaOTHAE torvarios whsther e is a chid
orsa BEile1E tREaliSe b tRRIIEY ik Mdingh Rt hfa ‘é’(r!allghli’§1d!é‘?§\/P||idf't‘3éll child does
however” 'the risk of "non-detection is then slightly
notdvayesed) . 25 "Touchi ng the ground" phase: The ai m of

this function is to sinply separate two cases which

are to be processed separately because they have

di f f“PaBiblEBRTPEOSTibSt piease: | N fact, this involves

di stingurshing 30 - on the one hand a child froma

trolAsy funstiohiofgthehleighbahahich dine obgecdtit eitubtadditds possible to
hild froma satchel, .or a backpack (not touching the

%%‘Uﬁfﬁ{helwssmtéfltﬁ%vg)?haaﬁlé'%phase: This part of the

al gardrt aripiket is lunfRSI§ ithhea ChilY ¢S héﬁ?m@%méntst:hsn@r'saegs Citis
a child or atrolley, because a trollTey is inclined

RAEe lialy o bercapighe ofiuggadehi ch a child does not have.

5 "Possible child position" phase: As a function of

the height at which the object is situated it is

possildita baiweehizvnegt phade possibility that it is a

chi I]d._ For exanple, it is unlikely that a child is

hangl Mg fenttion makes itipgissble taydeterine the intgryal betwegrpiwo zones.
to b [ f - P : '
Thi 9 Che Ot Scgd M A0G URE ph ot fARAT of 76 Pa REH at arm's

lenghy, vala srichel acagbon arteddley, &s. t he obj ect does not

touch the ground, it can only be a bag held at arm s

The other functions belong to the other detection levels the operating
principle of which has been described previously.

Figures 20 and 21 illustrate several examples successively showing a person
(Example 1 Figure 20) passing normally through the access door, a person
carrying an item of hand luggage (Example 2 Figure 20), a person pulling a trolley
and carrying a satchel (Examples 3 and 4 — Figure 21).

Figures 20 and 21 show for each example, the profile obtained, the detection
levels, the result (success rate) and the rate of occurrence.

In the case of Examples 1 and 2, detection level 1 was sufficient to identify a
single person and a person carrying a piece of luggage.

By contrast, in the case of Examples 3 and 4, detection levels 1 and 2 were

used in order to obtain a 99 % reliable result.
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15 length, or a satchel placed on a trolley, etc. The

ot her functions belong to the other detection |evels

the operating principle of which has been descri bed
previously. Figures 20 and 21 illustrate severa

exanpl es successively show nd5a person 20 (Exanple 1

Fi gure 20) passing normally through the access door, a
person carrying an item ot Lhand | uggage (Exanple 2

Figure 20), a person pulling a trolley and carrying a
satchel (Exanples 3 and 4 - Figure 21). Figures 20 and

21 sho e : ! f ] ;e

dot dct s REAHE USRI B obrPod Bbddale i En AqtRes door. for
exatrplehndaenigratiotecortfol ipdirithe boasding igakx antheenttamdelto a secure
2, detection level 1 was sufficient to identify a

byjldiggein @agtisviamin Lraer doroudpnipenther pAssage ¥f one person only,

] e . ] ' .
charelE s Dariniond br bR%GRSR S cRIRMEFBy AR dha vertical
raw98f Mfraefddakehsittihgscdlls. (09) affaALd® dt. thdethtrd tbothe door opposite
detecti nﬁ a passage associated wth an access door,

reSRIVing,GES I OBk Clathiog? onBR! EBk{EH) Whttthmanagssdhaisagpling and
tﬂé‘tfPe(jé’IelnEpeofeeﬁ'ﬁ i t%fot(gu@ §i§ﬁHfsean£Lﬂ§ di RehctiBn of th(ias profile, the

particul afr in order uar dantee the passage of on
goeeesvdoonisygpenedaraetaingeldsed. t hat the profile of the
person is determ ned by neans of a vertical 5 row of

infra-red emtting cells (D1) arranged at the entry to

t he JdoomM&RBAHJCBrdihG ¢6 IcHiMI1 CaldrEcteRBg Gh bt riiin zones of the
control unit (CU which manages the sanpling and the

pretilgpse diterstd ierardsi ttnmask themgirdo gliminatd interfarénoectones.
of this profile, the access door is opened or renains
closed. 10 2. Method according to claiml1,

charzact enéthed ddtotdiag t6 eldidi B, aeirestefized ve thatrtaéipréfile is divided

.are filtered in order to mask themor to elimnate

INQ: zanes e a5e percessed pepaieccor ding to claim 2,

characterized in that the profile is divided into

zones which are processed separately. 15 4. Method

accdk di dMethodaaeoodingl tai ome 2f @laifs 2 larJctraractedzed in that each
as .a f.unction its

B SRR AR B8 S LPRBS PR EafBe R S Bfehhie whether
tRE1ZbAS RBAGSpbAdS P8 pEPsbn, & Gildl 8t & osiBcOb] ect.

5. Method according to one of claims 2 to 4, characterized in that each
zone which touches the ground is characterized in order to distinguish by the

shape of the zone, a child from a trolley and a child from a satchel or a backpack.

6. Method according to one of claims 2 to 5, characterized in that each
zone which does not touch the ground is characterized in order to distinguish a

carried child from an item of luggage.

7. Method according to one of claims 2 to 6, characterized in that an

additional filtering is carried out in order to eliminate backward movements of the

person.
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35

20 5. Method according to one of clains 2 to 4,

characterized in that each zone which touches the

ground is characterized in order to distinguish by the

shape of the zone, a child fronta trolley and a child

froma satchel or a backpack. 18. Met hod according to

one of clains 2 to 5, characterized in that each 25

zone whi ch does not touch the ground is characterized

in grder to distinguish a carrled child froman it

of BuggMpthod aqgerdipg tecese dfngates dnte ds Caaa@@fﬁr@ect d)n that the

p@ofu@gar@eécmdeaqa théirthtsiz®  additional filtering is
carried out in order to elimnate backward novenents
of the 30 person. 16 8. Method according to one of

cl ai9ns Médthod, activadingtter e df ichaitisad tbh® charatidrieeddnehat after

MG PioIE b S, Hefifas Aol d§ORRT RESEA i I etermined.

dividing the profile into zones, the size and the

vol yge ‘Rfletﬁ@&%c?c%?c?né%o%ﬁ@ éﬂk“&gm 3189 ('\:?Ré]ﬁﬁenzed in that after

according to on char a
'@wtflcatl@eroﬁ@eawt%@mr&]thﬁ gaoqradweattw@m@rgbages identified as a

fOhEtiYHOof the VoRIhEYf Bie Bagk.i s identified as a 10
function of the volune of the zone. 11. Mt hod

according to one of clains 3 to 10, characterized in
t hat11af tethod deotordingabi @ve of cimer®tad0, thaeduterizedhian that after

5 L PR BB AL AR e s

fonetiasf ofcthgiviedurne toh thel zordar act eri zed in that after
filtering and before dividing into zones, the passage

of several people side by side is detected 20 13.
Vet hied A\A@Bpg,a@q@ngﬁg Qﬁe ef glaigs 2 {112 characterized in that after

fnﬂeahgcarﬁrbéfefb HividiR@intb rzomes the ﬁsébgée;f@bbatatedopleﬁslde by side
Igzar%(%cg&# - a person accorrpani ed by a child, - two

peo ‘ol | owi ng one another very closely, - a person

novi ng forwards then backwards and novi ng forwards

?g?'g’gi ‘o oﬁhodaa&%rrélﬂﬁ o USIR BE claim@ £ 12, LALLM Pin that from
the profile obtalned in particular:

- a person accompanied by a child,

- two people following one another very closely,

- a person moving forwards then backwards and moving forwards again,

- a person jumping,

- a child following a large trolley,

- a person carrying a backpack,

- a person carrying a child on their back

are detected.

14. Method according to one of claims 1 to 13, characterized in that, by
means of a speed sensor (D3), the speed of passage of the person is determined
and the profile created by the first detection level is modified in order to obtain a
profile independent of the speed of passage.

15. Method according to claim 14, characterized in that the speed of

passage is determined by means of a Doppler radar (D3).
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- a person carrying a backpack, - a person carrying a

child on their back are detected. 30 14. Method

according to one of clainms 1 to 13, characterized in

that, by neans of a speed sensor (D3), the speed of

passage of the person is deteddined and the profile

created by the first detection level is nodified in

order to obtain a profile independent of the speed of
passage. 35 15. Method according to claim 14,

charlfct Methed aecarding teeclaipeettt,otharpatesiagd Ins that the speed of

ree Rt LR e en® e g TEBet et i that

the speed of passage is determ ned by neans of a
di stance sensor. 5 17. Method according to claim 14,
charldct Methed aecarding toeclaieetit.otharpatasizgd Ins that the speed of

58805 MpRATY) Bho HEBE LSBT S50, PPHEE least o
iofingredfbattietsns 1 to 15, characterized in that the 10

presence of a cold body is detected by neans of a
second detection |level fornmed by at |east one passive

N RS edBbY dddkding %o 8 R BIARRT] dbNFs | hdibBdiA in that the

characterize thé Secon detecti’on

resersmesf a cold bodyled deteictsd by vadanshofcd sesorid detdctioh égvel formed
tg)/ the 15 novenent direction sensor (D3). 20. Method
RiPashRye RARes Infreged ealhfldek eri zed in that the third

detection |level precedes a fourth detection |evel
which is constituted by the speed sensor (D3). 20 21.
Met H&d ddetbodi agecerding domciEdm digar audraciezizddi m tthat ,the second

BTER T8 sPrssothyem o eluhe vl st B copsituted by the
Meidraeneditsutidhn@nser gbay. m 21, characterized in that

the detection is 25 carried out by nmeans of
ultrasoni c sensors (D4) arranged transversely to the

20. Method according to claim 19, characterized in that the third detection

level precedes a fourth detection level which is constituted by the speed sensor
(D3).

21. Method according to claim 20, characterized in that, by means of a fifth

detection level (D4) the simultaneous passage of two people is detected.

22. Method according to claim 21, characterized in that the detection is

carried out by means of ultrasonic sensors (D4) arranged transversely to the
passage.

23. Method according to claim 22, characterized in that the detection is
carried out by means of a laser cooperating with a rotating mirror in order to

determine the profile in a plane perpendicular to the profile itself.
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passage. 23. Method according to claim 22,
characterized in that the detection is <carried out by
nmeans of a |aser cooperating with a rotating mrror in
order to 30 determine the profile in a plane
perpendicul ar to the profile i'fself. 18 24. Method
according to claim?22, characterized in that the

det @dt i dhethsd cadoordifigotet claymnBansharbctegizednint fhab thé datection is
i mage taken facing the passage in order toQ determ ne
C@H@dp%ﬁ‘ by @qquanmea%mE@ra @éﬁﬂ. imaggrtaken faping the pagsage in order

t%ﬁgféaﬁllgéf@eg r| n {ﬁh%f) %35%18? gglj{cﬂlgﬁltcl?{sﬁg é@’rﬂlrel I(te out by

means of a capacitive neasurenent (DM). 26 I\/let hod
accqrdi 3&;@}10 claim 22, characterized in th
det &6 | thed acgordlisg’ Buelaip %%aﬁ%arépted'i@gdﬁc@aééh@o‘?@ed'on is

caties 86 bj helPkarly éé;faoﬂ;w hegBu@mdrtfohee! 10 11

er to determ ne: per son 'egs’are far
apart b) if a person has a troIIey beside them c¢) if

o A 0 A Al e scin
c%rrﬁ’é‘d oth %ééds‘“&"dl§fén€§t§é?|§8rsc@5&8ePL gé‘t‘écﬂh osmon of the feet

enperature sensors are use accord
l@ba(ﬂentalieteﬂﬁranact erized in that the detection is
carried out by crossed series,of |evel 1 sensors.

20 29. Met hod a%) HPRGONS 1808 B aPRAar act eri zed in

that the detecth)orf 4 perseArHdsesl troléy Byside ¢ROACI tive
measur enent syst emsensitive to the dielectric

charact eri sti csCloff tmeendapi@are pagsing §1reogh mistenbyi side.
according to one of clainms 14 to 29, characterized in

that by neans of the speed sensor (D3) a person

t ur rithg m@mbdoact:mrmgalwes:léum g, eehidacteridéd PeVthee in order to

or detectin soci ated with an acces
didipdtiaghe & W g e StarTE AT pogR
secure building in particular in order to 30

guar antee t he passage of one person only

char2fct dvlethed accardimg ta clanrMpEﬂsebaraa;tefrmeslt indthactheodetection is
|.evel a vertical row.of active infrared

Ee cHEPYBep Bloe ST el dsBhte 2 vertcal row

of receiving cells in order to

29. Method according to claim 21, characterized in that the detection is

carried out by a capacitive measurement system sensitive to the dielectric
characteristics of the human body.

30. Method according to one of claims 14 to 29, characterized in that by

means of the speed sensor (D3) a person turning back on themselves is detected.

31. Device for detecting a passage associated with an access door, for
example a boarding gate or for entry to a secure building in particular in order to
guarantee the passage of one person only, characterized in that it comprises:

- a first detection level formed by a vertical row of active infrared emitting

cells (D1) arranged opposite a vertical row of receiving cells in order to

determine the profile of a person who is entering, these cells being
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determ ne the profile of a person who is entering,
these cells being 19 connected to a centra
processing unit (CPU) which manages the sanpling and
the frequency of em ssion of the signals and neans for
control l'ing the opening of thd%access door or keeping
it inthe closed state. 5 32. Device according to

cl ai m 3tonAbatedcterd zeMtriah proaésditg cl_mmr(t:s’tg whiche @edrthges the
detection level formed by a passive infrared cell

(D2), f&ArmplingcAnthihe frequgpey eheanission afdhe signrpls ang means for
33. Devi i i o
e ooy GORRAG e ohend o i 6858080 ffebhing.j g the closed

(D3), faetatdeterm ning the speed of passage of the
person, - means for nodifying the profile determ ned
by the first detection level in 15 order to obtain a

prof3d e déw&o%{&%gmé?gftot PRimPsFd cgfa\r,%‘?%ﬁ%giein thE R "Comprises a

for "conpari ng f1Tl e obtainhe

secohd taatection dveprfofimeddy 8 qrassiveeihfianed ceitD2Y, fotddetecting the
Devi ce according to claim33, characterized in that

Rregenseaplsa £eld bosly. det er mi ni ng the speed of passage
i nclude a Doppl er radar (D3). 35. Device according to
claim 33, characterized in that the second detection
| evd3. prii3mécke actordindnito cordeiof atlaiors Bevel 3thichhrdcterized in that it
constituted by the speed sensor (D3). 25 36. Device
% °ng to one of claims 31 to 35, characterized in

that it 5 GpERAI SGSof (@2)e6sd ABtdrRHGhgf e 95E&FIdNGaddiBe of the
si mul t aneous passage of 'two people, “conprising

ul t rasommiets®ensors (D4) arranged transversely to the

passage. 3/.. Device accordin o_one, of ,.cl ai 1.. .
o " 36 N odh i, B Biete deleimptrnte vie fisfBpthction level in
pr ocessigrderttd dbtaiaFprafiiTAddpeaticRtofMhE RpeBe dlliphkeagat
detection | evel s and yvltﬂangm)ry_(l\/p conpri sing an i
ar chi t edPeRRS W commaringstheiptle qtiiainedwithhar a(quu&cture of profiles
bei ng a@oﬁtéiﬁe&ﬂ@%&n&ﬂ? profiles determ ned by the
sensors

34. Device according to claim 33, characterized in that the means for

determining the speed of passage include a Doppler radar (D3).

35. Device according to claim 33, characterized in that the second detection
level precedes the third detection level which is constituted by the speed sensor
(D3).

36. Device according to one of claims 31 to 35, characterized in that it
comprises a detection level for detecting the simultaneous passage of two people,

comprising ultrasonic sensors (D4) arranged transversely to the passage.

37. Device according to one of claims 31 to 35, characterized in that it
comprises a central processing unit (CPU) communicating with the different
detection levels and with a memory (M) comprising an architecture of profiles, this

control unit (CU) being able to compare the profiles determined by the sensors
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15

20

20 (D1, D2, D3, D4) to the profiles contained in the

menory, to control as a function of the results of

this conparison the opening of the access door or

keeping it in the closed state and optionally

triggering an alarm 5 38. Dewlce according to one of

clains 35 to 37, characterized in that the radar (D3)

(Dff, D DA ) Gethechiofies €fthined iAlth@MeSHoAL t& coRfrbRAS a function
di stance fromthe entry (1) to the access door and is

o the resitlisddfshisomparisendhetapeanizot theaagess Hoer oekeeping it in the

bl iafe. A PR ABGEIN AR A88CT e 1 i Fared cel | s

(D2) of the second detection |evel conprise at |east
two cells arranged one above the other at the entry
(1) 3% tDeviermaccaningdte eneackdlaips &35 tan37seharactarized in that the

h .15 40, Devjce ..
SIADNRTET VEE il bl BPSGR0G raie AL p SR sigange from the
driat ﬁTt)hé thé @R8EES dbOF ahd s BAEREGIEPBO laeMB! seld itBeam towards this
si mul t aneous passage of several people conprise at

§MeB%st1)t hree ul trasonic sensors (D4) arranged at the
upper part of the entry (1) to the access door and
orientated so as to diffuse their beam downwards. 20
41. Tevibeviee agcdiding to aneeohtlaihai3psta3 88) ehdfactérized in that the

whi ¢ch the access dqor. js bidirectional, characterized
RIS SR TaFRS %ﬂfsrgp?gﬂf the sgrend Agtesiiph Igvef comprise s least two cells
%ﬁ?ﬁ%eoeéﬁ@ ab8U8the %ltl?v?rgétotﬂ@ HtnPe%8"the (d3br aHE ortéhtated so as to

aving 1dentica unctions.
send their beam transversely to the passage.

40. Device according to one of claims 36 to 39, characterized in that the
sensors for the detection level of the simultaneous passage of several people
comprise at least three ultrasonic sensors (D4) arranged at the upper part of the

entry (1) to the access door and orientated so as to diffuse their beam downwards.

41. Device according to one of claims 31 to 40, in which the access door is
bidirectional, characterized in that the entry (1) to and the exit (2) from the door

each comprise a group of sensors (D1, D2, D3, D4) having identical functions.



