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1 Method and device for nonitoring a structure of an
aircraft The present invention relates to a nethod and
device for nonitoring a structure of an aircraft. It
is ainmed at taking account nore efficiently of the 5
stresses and inpacts undergone by an aircraft during
its tine of use or servicellife. In the prior art,

t he nDn|tor|ng of an aircraft includes a regul ar

vi sual Methegand davies for meoniforivgaa struayseef an pijcraft each
stopover. There are also major inspection visits in

whi t,h d
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anal yzed in the | aboratory. The Iaboratory analyses

SHERTRS Sadnpardstyndergone &Ynﬁﬂoﬂﬂ@faﬁod@'m itgctimeeof use or

sERMJ Bes- The non-destructive controls conprise
readi ngs of resistance of the dismounted parts under

di f f &y &md psbr ess e nidnitoeang s atry airepéicineludeed raxplisr visual
. ay Ee 1 deslga%i to rr_e&lbzure resi stance _val ues of the,
InSpiecdor & 88T, eSRgClalin 8t £ach (SIRPQVEHt ridiese am@lso major

idéﬁ%ﬁoﬁ’fwén%s IS WG c@ﬁgﬁ]h Ea HE @f%@dalmﬁsaﬂé & In

eir ageing 1s deduce erefromand this ageing IS
padigptare fomimdasaremeriseof edlidibgr eartah parts mge replaced. The

rfinee L pa, e, indriaaVes andpal G R danddien! L 1BE aBRatory
ahilyb8e cainigsef heantestrn@ﬂnf@b@ﬁtrelgl yn@ d%%[rhbﬁ\}e %bﬁfr@is alrhe

a given point in time. Typically, falling of an
n@@@@tm@ﬁivq gentrolgrcoanpriss regdings o r%slstaﬂgqa ofdhe cbsmou@ted

OB Ry BRSO et S 8B oS8y vo

designed eld onedsuteNrasistancerceiudy df Nthenypadyin place.  During
Furthernore, the major inspection visits, which 25

degtridivpconirols, §%Hmttl qfJesistancaafdhe meplaced parts is massured.
T%@%@g i€ St RBR! #brefrofiCin rtﬁgala{;eihphlsn%rﬂ parett B\ﬁt)ﬁ an

investigation needs
expedtsd dbgrem ofl agjeindie i nvention to overcone th| s

probl.em Acco .ng tQ the invention, this problemis
r es MPBHCTHG B @\ﬁ%ﬂﬁgsmeerf%@ ior drdaes R@titake account in real

URE GTIRE o R L Pt ol e st
atphagigen gfoift ingimeandT yealys thé falingi ab annobject or tool, or a
hailstorm on a vital part of the aircraft such as the radome, leading edges of
the wing and tail structure cannot be detected and reported or taken into
account in any way. Furthermore, the major inspection visits, which
necessitate dismantling and cause the aircraft to be grounded, are complex.
They are all the more complex when the investigation needs to be further
pursued.

It is the aim of the invention to overcome this problem.

According to the invention, this problem is resolved by providing the
aircraft with a permanent monitoring system throughout its useful service life.

Typically, this service life comprises phases of flight and phases of waiting in
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2 airports or servicing hangars. The nonitoring
systemis an el ectronic system powered by an avionic
el ectrical power supply. A permanent el ectrical power
supply, especially maintained during the waiting
phases, then enables the recording of all the events
to which the aircraft is sujected. In this case, the

AP A8 FRR S A R0 o syt
poRased Syeit Svionid dfssiricH oNaiistBply0 A E@rmiaﬁé’:ﬂréle@tﬁcall power

has been observed that inpacts and shocks, and al so
SkRPYy esperialy daaipiaingrk dyflng dharwaigngtphasgs: el enaglegethe
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useful information on the state of the aircraft. To

‘spigitive plicesl i tharyvital patamentinaed heafk@bomef nbgeesengors are
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e age even | I ts ex

eventanwgpt.abl e. According to 20 the i nventl on, the rate

of these abrupt applications of stress is msasured An
obj eéhuginithe inyRigian, dnhash beer abservedathatmmaiar @tresses also

S50 BRIl NG Bl T SERF ATUELE i oiterer
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permanent [y ‘and processed in a central processing
wilibe ndwe iaggd aevareff itk extermabappddrancd ist artmepbabrler&taqrdmg to

the By ARE e Blnict togsecbrubaRplcptoas of pETHE mestlrea™

An object of the invention therefore is a method of monitoring a
structure of an aircraft in which:

- effects of impacts, stresses or ageing on this structure are measured,
characterized in that, to perform these measurements,

- piezoelectric sensors are placed on parts of this structure that are to
be nﬁonitored,

- signals delivered by the sensors are read permanently and
processed in a central processing unit during a useful service life of the
aircraft, on the ground and in flight.

- these signals resulting from the presence of an acoustic wave in the

structure at the position of the sensors.
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structure at the position of the sensors. 3 An object
of the invention is also a device for nonitoring a
structure and aircraft conprising a device enbedded in
an aircraft for the detection by acoustic neasurenent
of the effects of inpacts, stress or ageing on this
structure and an enbedded dQV|ce for the operatlng
securlt of 1 edde

11 ARSI imABIET & s debin BhampBIGTE Agptructure

anesiroraft comprBihgt dgediee @m@éuuéagmfam Hire&ft fORESE detection by
figures are given by way of an indication and in no

a@aySBCem&aS@f@ﬂenfeOEéf@@f@pt& BE impaets: sHiess@r ageigg on this
ErHMr@S?n N ﬁléﬁae& Hé @et%m%@lo;%{rggﬁéggé%}rt)z ?ﬁl;thls

AN AcOUsY Si gnal

erfﬁielmlédamiuddwe device of the invention. - Fi gure 2
[ a view, case ere there are seve

gl ve
pi ezieﬁe@efﬁntzon i SB?sundgrﬁ@dsﬁ?ﬂiezﬁlﬁéryofr%@ the following

RPN 5 TR AT ESET PR 0P T e B9 el of

ahdodication HI'SId- inFhgway Bedtdcta the henopei of theeuvvantm didigthese
fto the invention of the distribution of different
I9¥%Sors in the aircraft and of the device for

col | eFigung 1 |§'egié?h|1;§brﬁr E&shthtiort BEER S@PRRKIS: of -an acoustic
Figure 4 is a detail unctional view of a recording

sigeal meastredhwith tha/methqﬂwandzme devieg péthesinyentid.show a

o P 2 et Ml h Aas e BB e Slral gierostoctri
sefisdrBeini thee Rl zone Hog beemohitarst, Sofs ROt #RY inkewéer the
pre-amplifying signals com ng from pi ezoel ectric

a§@h°§k9r%9"(qi$ masureféaamlwgatb@mﬂw ithe dmpactiarhsiecatsd,
det eCtF'ugﬂﬂ'l A “B%élﬁ’éiﬁaftué‘ Vidl§. é’éc%?éﬁﬁge&} Hh& ﬁx?ﬁtginl r??%e

The pri es of acoustic em ssion dre explo
distributionesftdifferent bederd in Whe hirtiaft amy enthe dewt:la dof oslieting

SBRRProqeI0 By 5% SRISGEBLI r ence of the events, as it
52T TIPS, BHPISTERNARE V9 e ey BBy of e
invehti@w t he commencenent of these phenonena). At the
Sane, Figures 5 and 6 show a device for pre-amplifying, conditioning and
performing integrity checks on an acquisition system of the invention;

- Figures 7 and 8 show a device for pre-amplifying signals coming
from piezoelectric sensors (trans-impedance assembly) and a mechanism for
detecting malfunctions in the piezoelectric sensor.

The principles of acoustic emission are exploited in the invention.
Indeed, with the invention, the focus is not so much on the condition of the
aircraft parts, well after the occurrence of the events, as it is on transient
phenomena occurring at the time itself (within the few milliseconds or

seconds that follow the commencement of these phenomena). At the same

time, the invention does not prevent the subsequent performance of the

major inspection visits referred to here above, especially in order to achieve
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30 tinme, the invention does not prevent the subsequent
performance of the major inspection visits referred
to here above, especially in order to achieve 4

better correlation between deductions of ageing and
acoustic nmeasurenents throughout the service life of
the aircraft. Acoustic testﬂng is a powerful nethod

for exani avior in materials under
beBen S elalon hebuetn ASRGMIaTE alfhaclit, And soHsh BraasuEeragnts
tﬁouéhéuﬁﬂé's‘éﬂhc@||1%5(§f'tﬁe‘éﬂ%leafﬂenerat ed by a rapid

rel ease of energy in a material. Acoustic testing is _
usedAaguatICt tasting dsi@ pdwerbui- ruethqdubtruexennmngrmrg behavior in
evi ces using acoust

tec nma El.ect roni.c | G
e b B s B oy ASHSEE bR, TR dfined s
tlﬁﬁbl‘feﬂi @l}ils@@'wé\hﬁg’én@@t’ecﬁb? d i @fréFeésérdf léﬁeﬁ?%y H a material.
instrunmentation. 10 They are designed for t

P@‘QUSMQ@”Q% wised|asr a dpginieus pbpen-desiipplive geniopls to detect
ﬁ.,ag ted to the behavior of materials: especially
e on the spreadi ng of cracks, elasticity,

fati Elm:;tronw devices, usingepcaumstic (ﬂ)eilnarpilmttbotest materials are
non- destructlv? controls durin the manuf act uri n

SPeQiic JBetralogical Aians s are ST UGS dpl siumentation.
TPF?%?SU hé&@&nh@%@udﬁha'paﬂ%@ér@y.caf.&% det ecti on of

as 1 nclusions eri cracks, pores,
nmanuf applicatiogsfretated tedhe behavivessfematdriats: rmstpenially studies

forgin dr.awi n sol,derin d i ncl usi ons
ot ik oSreBH it et erien) cBRiGR,: Fittte) ehirbgplingTasy and
déhhﬂﬁéwrﬁs especi ally the continuous nonitoring of
O nmetal structures, periodic tests on pressure
chan‘olé@@"deptl‘p@tn@ couitisis dueng theomeagtacturingopresess: especially

plass B S SheBle, bEMaRmationt T ifei@P a6y, 8 Uefection of

flaes sach aglinalisions depliRitingadrackd, Pored, AhaGEfabrifig, flaws, warp
react or chanbers, drllls 25 of f shor e pl atforns,

PI9ICEESeSH daminaliane Sorgingy deawingy §@Id|@élnapmd &sazing t(inslusions,
ol dadl oPREGI I opHT £21 o0 o charers, Stea

al so- kmsnitoring  ef rstruiatures,s espekcisihadiee agyMitintiatis omgnitdring of
mte’Pa% structures, periodic tests on pressure chambers, piping, pipelines,
bridges, cables,

- and the detection of leaks.

Such metrological acoustic devices can be applied in the fields of
petrochemicals and chemicals, for storage tanks, reactor chambers, drills,
offshore platforms, pipelines, valves. They can also be applied in the field of
energy for nuclear reactor chambers, steam generators, ceramic insolants,
transformers.

They are also known in aeronautics and space applications, in the
laboratory, for the measurement of fatigue and corrosion, and the study of
composite and metallic structures.

However in this field, as in any other field, they are not known for
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| aboratory, for the neasurenent of fatigue and
corrosion, and the study of 30 conposite and netallic
structures. However in this field, as in any other
field, they are not known for 5 being enbedded in an
aeronautical craft or spacecraft. They are used only
in |laboratories, on di smounbed, stable and, above all

o SPhEe i o par St e Snbaoll S e usea only

it fePebitbfie NbrP diPibRNed, SdthbRandTRBIVE S, Hlﬁmnﬁas% JQ&\T@ » This

processes data in tinme and records, displays an
eatailspsredumte the equmﬂytmued DF(JSEMTI.'ENCE REPEATED). It
is S?ﬁwn in . the invention that

{ it aoss'k bl.e_ to th

over ¢ offe "t AT HaRE &M ?C‘?‘f%'cv‘?'ﬂfséf%ﬁ% G HHil mpASyEs the
sighat,| Fﬂiﬁes‘s@s ith riac tinen landt Recorgef 'diﬁsp%ﬁ%u%hdcanalyses the
sign cal | the nethod of the invention is

repisling Gt MARNTBRIEE: BEREAREIAR A is:ahoxay BehBanvalicsrthat i
4 09038 55 el MR BRERESr b8 MARRAE B BRI TGN 1
ek!nactdahby itme ressifult aoBustichsigiads. ac Tgpicatly, csheofr_neﬂned of the
B, 51 4S50k (o TSR Egs PRLS 6 IpPERAnienl Mavesfor which the
g&ﬁl‘éf %b?rlrfbfnehﬁe i E?é&fl%@cb%rf@'ﬁ&ﬁtﬁf kit k&8 Iﬁﬂzt R§REacoustic

sts. is als 0SSl to localize the acoustic

chaiorig etsedbjn analyze thdogiaimslrreabtlraettblemhamad:tbysﬂcs of the bursts

(thE H I Ru SRSy RSB Innertim@ SRgRn 108 He Bosadblg B provide
forUie einaysif of fied 'fn:,'ahéll'ﬁéss?"cﬂ[auIfaii:‘?tt*sr‘iiav‘llcér@|E eebearsts. It is also

characteristic data of” a phenonenon. The system of
pesibledodogaliza thamcaustic srurges By tzongendyemesh t@adtomatically

e BRPIRCAR GRS HRTBE R St SEAEeb i ean ey Brry store the

- aepBticaslirels S & furidtienfdfeh&ir eharaerdistics apdss @H.t characteristic

enbedded systens, electrical, electronic, progranmmble
dalafta BREROMERANE, equi pnent related to

L PRE SRR o e GEBe, B, 17 AR o

cdrditaustion parappeter) datairansfgr bhe datd stpeades. 25 To this

end,_it has enerlcfunctlons related to, hardware
sof tmﬁ é)re%?igr inveripn caaciherefpre ﬁ?e§8plfftﬂ1@?ﬁ°oﬂ§, the %e?d of

ra {4y fcths S Bfitebib¥d rsﬁété*ﬁs,' Qlecg@af unetirhic d?Fcfg‘?éhﬂﬁ‘abie

rrec ani'snms that are exodgenous and erdogenous
electronic systems, equipment related fo transportatlon security. The device

of the invention has functions specific to the detection of impacts because it
operates during these impacts.

To this end, it has generic functions related to hardware and software
operational security. These functions of operational security reside in
malfunction detection mechanisms that are exogenous and endogenous to
the device. The exogenous functions are mainly, for example, the monitoring
and detection of the state of the sensor or of the lines (breaks, short-circuits,
leakages in the line of the sensor and even sensor malfunction) or more

precisely the permanent detection of the signals delivered by these sensors,




10

15

20

25

30

t he device. The exogenous functions are mainly, for
exanple, the nonitoring and detection of the state of
the sensor or of the Iines (breaks, short-circuits, 30
| eakages in the line of the sensor and even sensor

mal function) or nore precisely the permanent
detection of the signals delbivered by these sensors, 6
|tongdgsof the state of the external avionic

tag RUIOER AL BE: Staltenar THed eXisgral iR iboleHacal Sul AN the
bbB@tlﬁ’g?Bf S QMtohBﬁwgﬁQF’tﬁé Qvied bg thé%a%d?%f sr%ckuggfaﬁery.
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Tiet errdagemoo$ fuhetionsaineahenabladhe rmemltm*lng and ldetebtioncef. the

rAlfFESR plaa” st diiceat dheBsr BB OHEn R, cHigythe

nidifitoriagf dae bufer haheriédand o itk a8t ﬂbr&g@nﬁbmtérm & the
vvatchdog to prevent the tasks of the processor from

asgled| sdtare immrevidingetar snamplaffer g welehdag to prevent the

%*@F%f?*”ey pRRESEAAAREP phID BREER, STk BERudHTe Brtem
gdneiatip wboﬂmssesttwrpo@mahmngdwtdlm failureé offuntiiohd ¢hat
|on isinits nature, the device wl|

det E | fun
?R 8 PEERHYPE hydhe devisegt the syslemsnDerarding pavhqw gritical
tH GERLRIEMaRUAL R fsoinalts”r(?ﬁttlﬂéj tAd Yl \ﬁfﬁ %@&t téalhtg?wngraded

etection, processin recordi ng
r’rmiemfrcmanatmn Thi s deV| ce conprises sensors. The

col 1 0h¢ PHENTRE BRI VAR 1B Gomashabat dipvide dor the
déft%%ﬂ@lﬁ‘i ?@ce%lhgférﬁf ?ecorfﬁh@ B AiRitts BPTOhLRAINE) tﬁﬁ%sdewce
the f owi ng gl ossary whose neaning nust be read

Cfvmpﬁse%fS@néﬂfﬁe tthe isgnsers are Ppiegaglactric inDGtum N ogrdeo to

EA,, A t .E
ositt B bR baves i det BiOB8beS 1 B eeRdhied msle:
Gat eTig p¥Sent dedeBBtio L@e%aﬂhealoﬁﬁﬂlng g@%@é@OWhose Ri&aning
Real Tinme C ock, Flight Time, to indicate a

muist be reard withgetasencaita figiresfl, 2anddl of an 25
i L tgﬁ@@?ﬁﬁ%ﬁ@@é@%ﬁ By 'thi's part) and a
time- BA, Acoustl Emissidrg acoustic signal on another path
! hat_ éﬁlD, Non-Destructive Control ,

- FPGA, Field Programmable Gate Arrays,

- DSP, Digital Signal Processor,

- RTC, Real Time Clock,

- Flight Time, to indicate a difference between a time of arrival of an
acoustic signal on a concerned path (on a piezoelectric sensor concerned by
this part) and a time of arrival of the acoustic signal on another path that is
reached first.

- time of arrival to indicate a time corresponding to a last crossing of a
threshold by a signal,

- number of alternations, NA: number of crossings of a threshold by

the signal starting from the first crossing of the threshold.
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reached first. - time of arrival to indicate a tine
corresponding to a last crossing of a threshold by a
signal, 30 - nunber of alternations, NA nunber of
crossings of a threshold by the signal starting from
the first crossing of the threshold. 7 Thus, as can
be seen in figure 1, a neasidred acoustic S|gna
(neazﬁred after Electrlcal conver3|on as s

o T o GRn Br o Ssom B i reucle; 1 HieAR & Bs00Stig csignal
(ﬁ@ﬁburteﬁdﬁtéﬁrréi@cﬁﬁéal%ohbél%ﬁw&@ sRabE stdted ffffi{ﬁ‘r?& Eélow%:tasl an

reaches its nmaximumat a date t2. The di erence t
opsillating sbapel- is amplitude Gosses sithresholdTBEWHL gtad dhtestla It

t f
r&t R R BR R o it tho TRBGUTR BB, L FE R e ARG time of
ﬂﬂiﬂ@lg?mail Mhe bignall R8s td ABrdtRAINCON 688 RRUNSES i @PledeRarhSledabout
fixed (brief) duration after the last crossing of the

108Kes Hoteodwrtipn of hyrstsiis raepsred between #w §mspll and ehiéme
tf hﬁ'ﬂ@:rtgré% :fi’é ?Pﬂ%éééndéo ﬁgélg g t8 %hﬁx%wnetfkaﬁv\% gﬂ naﬁ%r tﬁé last

ctosising dfothet theeghaica SEUICAlIN m\semraﬂ'dm ,Shbregadsttpanof thadsgnal
to.a , nupber of hal f-wave si gnaI% equal to four. Since
Cvfﬁanﬂ%éslm@bs ST tignes; onﬁeéw BRIBEHISPT WAVEnGNER T the
ave z?tmjt\mc%%ﬁtlllé)pg %1& 5 V"ﬂ‘?@eorﬁﬁkd&% leads to a
requency Is o e ofder of times the 1nverse
nombear ot halfovas signalsfequal o feur, Stnoesthpasleablhredt signal is at

i FREeARE TG 169 Fhurlsh Ao oI G SRR JUEF: Whose cutof

fré”@%éﬁﬂﬁﬂsa@ﬂﬁet SR Qﬂqlf@ntlmégs’(ﬁé Uk Pers Gt 4 ‘ﬁ?eéWHhFBﬁ@n of a

l'itude, called an absolute mnimum anplitude
bwsgurlte is giesibler 10 | gHiracti the (eneelopes HoM dhendwlfrwaves.

o Fivehtia? AhebRPRe bt EyE i PET abflE dhen
abddutearvegaive aﬁax:mmg ampﬁﬂMehebaﬁ@ﬁSQh abaoftitd UhRRintum
to 5 show a system conprising software and hardware

apphivdgentigurg B shrwsea dlightetime g ethendiffgtrieeniar imarketween
thgrk‘iaﬁ@@ r#éﬁﬁt? of ‘\R}B\%‘ e&&t&e&ﬂﬁﬂé ﬂﬁsﬁ'v?ac\% #h BH?%‘rﬂn%aét a first
qui p .oInt

I'S @qul prent’, ezoe

senspnand thé sammausbrmum@hua@othéewnscﬂﬂ by sensors 1
are onveréed |nto anal og el ectrical signals. These

31‘”&?& 5311 8§ ?r‘ﬁyab%Y%?ml FemMBEsing %@eangvl@,@rgware
cdiﬁﬁ@ﬁ&t@.y th P example, these embedded hardware and software
components form a piece of functional equipment.

In this equipment, the piezoelectric signals of an acoustic nature
detected by sensors 1 are converted into analog electrical signals. These

analog signals may be amplified to voltage levels usable by distant

preamplifiers (preamplifier/fanalog conditioner) 2. In this case, the

preamplifier is shifted to the vicinity of the sensors 1. Preferably, they are
amplified by amplifiers integrated into the apparatus. The sensors 1 are
distributed by zone in sensitive areas of the aircraft, especially those
indicated here above: the radome, the leading edges of aircraft and the tail

section. Figure 3 illustrates the monitoring of three zones.
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preanplifiers (preanplifier/analog conditioner) 2. In
this case, the preanplifier is shifted to the
vicinity of the sensors 1. Preferably, they are
anplified by anplifiers integrated into the apparatus.
The sensors 1 are distributed by zone in sensitive
areas of the aircraft, espe8ially those 30 indicated

her e _above: the radone t he edges of rcra
o FRE SGmpIOe 2; Somore: 6r Joy hlgd dneseed of Hleur Sensitive

ZBRES ! queanﬁflfléJ‘égﬁ ﬁ%s?or?jltldzr%d SX@ M6 Gulatéd MEGIRIBE %o be
are distributed i eac our senslitive zones.
canpeyed edersgrpahidistanessc it S@Ne doaaspondiag 4o dhei |snze of an
ST RO aHE ool o ARG REH Bl
i 8R4l G?robé@éin@&ﬁltbﬁrh@?’[@&’é of @sta frRAIHE € téh@j?stems are
P

processe 5in a si gna rocessin unit. pI eces
then gansmitieshmto e supgMisar 4 yahehimael transspits ﬂsﬁwmm ttecthe
A e R T

spsﬁteh”neArR(B bo nttter@@ndstrc lheo! Sywinepts tiie RGdimg abdescording of
he | oadi ng and recordi ng of

nostlc t,
ﬂt'ﬁ. atgaeRdq ”‘?qesﬁ%rdfes'l,sar‘iﬁp'?ifs dtes;ﬂfe@al 3’h8"%qe§ﬁ'é‘9 it
c@ Fi8S8S| Akl fqtt%p &D‘P%Hle?‘fs Q] #EEA cnrcuntsssnd/or
verters, I pl exers, circuits an
DEﬁbh event in the structure of t he alrcraft is

Cor PELER eyl oS oGS T /68 ikt & SRBon Nipb-stfmped

afd dedbrisdd @Qserﬁ%ll%"‘r?té‘rﬂ?ﬁof%[lgh’l@det R8I Wa@f@b]e@ﬁé/rgy, build-up
spectrum nma nmeasur ed he bursts and t

timer am@tcbretlmharﬁm:tta casegnay bey dhe fegasiensy dm@@trum may be

RSBl A PR RGN ol Bhefadb it an event are

- stpred 4 seuitpull HRIffer NABMIOPRE &f 318d Veignalo3 Caigial pedceskite unit

appropriate reading of data fromthe signal 3 digital
P%’P@Bﬁé@nﬁﬁ?flﬁwhe Masterdragesadiat ast r eam t owar ds buf f er

20 YRR 4 8598 SBRABIINIK 90ARRCTEIRRLSSY data

e system

fromtthe sigreal @ dighalgirocessing uhitiis acdingle mﬁt@ﬂrwm towardisasuffer
' ut er It downl oads. and transtL‘ers

mgrat%qq%:gfﬁo Braesapatl bylk:storagg.remias gnahlingrthe system to
e byl o ve, 11y oenerate the
The diagnostic tool 5 is of a personal computer or microcomputer type.

It downloads and transfers data from the device to a large-capacity memory,
typically a hard disk drive. It may generate the display of data on a display
monitor. It processes input/output operations, especially the configuration
and calibration of the parameters of the apparatus, for example the threshoid
value of the threshold SEUIL, the value of the time out after an event. ltis
possible to define the threshold beyond which it is decided to measure a
signal, the threshold being different depending on whether the aircraft is in
flight or is at a standstill on the ground. As a variant, a higher signal

threshold is determined and, for signals above this threshold, an alarm signal
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25 nonitor. It processes input/output operations,
especially the configuration and calibration of the
paranmeters of the apparatus, for exanple the threshold
value of the threshold SEUI L, the value of the tine
out after an event. It is possible to define the
threshold beyond which it i® decided to neasure a

si gnal , the threshol d being different depending on
'%ﬁ #dthe aircraft is in 30 flight or is at a

st angsiid hw%HHSIF% i%g&gﬂf%f s @m\ﬂarftgﬂ‘fér’ béod! éH"I%B a piece of

si gnall res et erm ned or sl gnal's above
ethmnerltr@smﬂaopaMUal iarimpigmestedoalong witroseawily fumctione at
this Kkind el.ow cal |l e

t h
the ¥R OB Ty S Furichiofs Sif Sequitid I araBE s Bugh adtate
oftlsesdrity fdt theceduiphehtidFtibomirbin Slith Sa8Btd.| "Suchl Recurity
security functions are required in order to attain a

funclipas Brefdesiangd toyachieve lreswticiephiavel of integritsi it eeans of

ofitfibef 6 Uarart? rd Bttt NbLORTic R IERR 8P Scbrtvare
spstentsrorda) manebéekte@nmlcnskrrean@tg{)ramm&ése e:c ect [ oni cI
Syst ens r softwa systens or nmeans o ext er na
riys k%e@fﬁcﬁ”@n ta%ﬁ%\é%ey Ofoth@hirsvee qoRePriRss: datesraliandhe
foll
TIBKAY IR ah HagdiiEmétedh éﬁbip*eéfﬁt. on “The
‘nmoni The mrgmmdg mm:@apasmpaswsathbo‘bllawmggumdlmta ons: -

Cuost  FEngh U5 Sbdhsoring ' 856 SGBulknartnd "Sven
phtdnsdterd (ﬁmnb&taf%bhear 8hd bhﬁnﬁélgﬂi@ht tlmwumah dTitRé Bigal,

duration of th i gnal , eneragy, of half waves,
MEgirpwm, dmupnmmnéur@taom of. t@eslgnaleﬁnewy,mwmber oh @a&frwaves

securi.t egrity functions for each nodul e

b‘dgcﬁgplt'{'{ﬁ ?ﬁéj the systemto detect mal functions
exogesgififes? lor SREIIERTMAUSH $eturih thtégmefahstions fof eaehirdsule
of recording and tinme-stanping acoustic events, '

congtisiting thepsysie texdetephmalfanetions: exegenausi argendagenous to

e ife of the equipnent and functions of data
th% éapr#a%&sds?i on on the systemdigital bus or buses or new

rrean-SfLO'fCtIN’}S eofartbatingidrel ta®-stamping @@bustis events, internal

o CHEMAT malfnChons. during the. semice Iife of the: equipment ‘and
functions of data transmission on the system digital bus or buses or new
means of wire and/or wireless communications;

- functions of communication or data transmission on the system
digital bus or buses or on new means of wire and/or wireless
communications to a distant station. This distant station may be a diagnostic
micro-computer or any other apparatus on the same system bus.

Depending on the seriousness of the malfunctions, the apparatus is
also capable of working in downgraded modes.

The diagnostic mode consists of a reprogramming of the system for
the calibration of the parameters and for transmission of data (event and

malfunction parameters) for analysis.
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di gital bus or buses or on new neans of w re and/or
wirel ess 25 conmunications to a distant station. This
di stant station nay be a diagnostic mcro-conputer or
any ot her apparatus on the sanme system bus. Dependi ng
on the seriousness of the mal functions, the apparatus

is also capable of workinglo n downgraded nodes. The

di agnosti c node consi sts of a reprogranm of the ]
syst éhef @dvaniagere Oéatheoriaverdwrbfarteheeq@@mﬂ%ﬁt &he follgwing:

ﬂﬁuléﬁtfgrs)@ﬂﬂgrem rgoats%fﬁ%gn%hcgﬂgatd@” ?éHa?u@[eﬁglllty of

ar ame or anal ysiI s vant

piezoelictrion sensorespeai edgagity Her fbdnrhga\upggademdyl thel ddditdbn of
har dvvag and software architecture, interchangeability

PgfiPheras, sede diives, s%n%%?%c'ti to, redpeRi e pize BEithg system,
n#b?ﬁtbﬁﬁ@ df e Hé%hgﬁféﬁ ?nﬁéeb Ry gf Q%?HuEEﬁé%r%ug%ungevﬁa%es of

a capacity to reduce t e syst
opelratlbmafnsg!dﬁtrud’lerewechani cal integrity of a structure

th hout th h t f t .
The. { DRENGIPTE A B R GPBERES: FBRS: st SiogerAEion of
valitlibho R ﬂjnctl‘éﬂ' otapbRAlingasafefic bh@Na Aunes %tf ' ﬁtGNer supply
safety and a function of "power supply managenent.

mEmegertentiat i on function is indissociable fromthe

acoult? ACENbA i EbT b, My R ERTHR' HRT Bhotdlf for the

deteetibbhd tcrorrm‘utéﬁtm oEiheHmIRH evbiht prRaaRséisatiEMmcreases the
questlonlng the conditions in _which the neasurenents

cregiRdity o thenmpasurement. s ltragsseitates iquestieningithe sraditipns in
whcH U EASHFEntRRs RETClBh Tfiadt L Th IS HHHARY GEEE KOntfRons

amepalsatmegswatiednd aasodiated uith \t}nei ambasurembutscbn dhs detected

relatin o safety or integrity of the data agai nst
ag}@@@x 0-di sturbances (overflow of internal queues,

rT‘e C ( . - .
OT he& SunSRIRGF Op négégﬁ%“'ﬁég%t? €35 Ye ?Lfg}}igvt?dﬂ into functions

exogenous di sturba rostati ance,
refatingr tas apﬁeltyy ocunmgrrtn of the dlataitagairshrengledenabs aisturbasnces

(RBFI BE ST e B RS B b o 38 e
e’g’."gg‘gg%?'@ﬁ?gﬁ é%c&@ﬁaﬁé‘ﬂ%@uﬂbﬁﬁ@é SERERSIEIY EURY midcro-
cuts, damaged cable links, positive leaks and ground leaks, short-circuits,
open circuits, damaged sensors). This measurement is made by a
measurement of the capacitance characterizing a piezoelectric sensor 1.
Tests undertaken to this end correspond to Boolean measurements or
results. The tests are cyclical or asynchronous depending on their nature. In
order to validate the consistency of certain measurements used for the tests,
these measurements are filtered. Confirmation of the malfunction is obtained
after several occurrences.

The function of management of the power supply consists of the
conditioning of the external power supply with hardware components and the
storage of a part of this external energy in an energy reserve. This reserve

can be used in the event of a break in the external power supply.
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Tests undertaken to this end correspond to Bool ean
measurenents or results. The tests are cyclical or
asynchronous depending on their nature. In 25 order to
val i date the consistency of certain nmeasurenents used
for the tests, these neasurenents are filtered.
Confirmation of the mal function is obtained after

several occurrences. The function of managenment of the
power heugsiniled arphiteelsirey pf theeappanalily pbtfienigventiameomprises,

a5 SR Wlin Hog 47 YRR Mol [e% A AR o Qﬂ@%ggqﬁgﬁgﬁ)ctegging

or age a’'part o I s external ene

neoRI@ \SIOMNAL \RROTESSING: e \secondmbeéulesigda iprotdssoe raotule
Cg; a break in the externalcwﬁower suppl y.. 11 __The
af: Ehiey BodHle: isangrergy mordtosingaratie MONIRPRING, a fourth
j ' j e ' e 4, four
nllrmﬁui Lésgﬁg\ﬁ%?reg?ﬁlm% eei S a 5§%Fg"g'ocessi ng nodul e
S| G\NAbe PROYEESSHA@ssigs enotdle nodolyes | tegather oties spiezoelectric

SRSt G hefReNEenSor, Db erisBr A appba haR sisaptiated with
i ARdehsoRsl W al M Ra PEbRlefterd DS BNadm PPERSHEHRY 19 which

modul e groups together the piezoelectric sensors 1,
catiieiseuldthseraabtime, tneraisl quocessing &f dge dcneasiyements and the

BB ite ettt onPER° P BRR A 2h' “car i es
out FOe eaehl sdriste, thRadalicel ob e adaintignotorhpeses an analog

measurenents and the 10 extraction of the paraneters .
conditiening ehajist ihes cgpditigningoehaincis ydag@ted tinte S idigital
oBlighb ol BN PRAARISRIPEL SERER, PARIMert il A Bfsopete

witha didiantdanvalog <hiadr athie thegaseadii e pioraar usstnemental and
araneters and is not associated wth a distant

dalReGerING ARVISESi n the case of the prior art
i t . - ) i i . . .
| NSUAHMRRAIBY &Rl astidtba- P HRUR 150 cBRISES - (RN (ABAIAY in

chain rate Igure 5 conpris oW ng
cascadeasctn selediabie gaihdoadipreamplifier!Gddr fhreesanpddrfn, avith a

6,..fo e _sensor it fixed, cutoff frequenc
kB BRSEncS. Hinehls Rita 12 Fiop-iaes, et 7 WER & outof
fré4 fixedl | X2 P0RHZZ2 K WandpabantlRass Witht 87 c&-oF thequency
cut-off frequency 20 programmabl e according to the )
progipamoTahle eacnsirdiogr e thendyne 10f piezoeclasdiieipzansori 11 erThis

b&ﬁdbé%% Fﬂ{borréa%d bgysﬁ%%s b?fmgaﬁg Io?ya 'Fglgﬁ rRngPbeiﬁ%e%fnsaof a
selector switch or a FET type transistor. It also has a 0dB, 20dB, 40dB,
60dB, 80dB selectable gain amplifier 9 in order to make the equipment
adaptable to different types of piezoelectric sensors 1, a 2 MHz anti-aliasing
fiter 10. The load preamplifier 6 is not sensitive to the effects of
distance/attenuation like the voltage preamplifier 9. The load preamplifier 6
maintains the sensitivity of the signal independently of the distance of the
piezoelectric sensor to the preamplifier 9.

In order to detect the defects of ground leakage and the defects of the
voltage power supply of the amplifier 6, comparators 12 are made. These

comparators detect useful voltage levels in comparing them with the high and
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selector switch or a FET type transistor. It also has
a dB, 20dB, 40dB, 60dB, 80dB sel ectable gain

anplifier 9 in order to nmake the equi pnent adaptable
to different types of piezoelectric sensors 1, a 2 Mz
anti-aliasing 25 filter 10. The | oad preanplifier 6 is
not sensitive to the effectt2of distance/attenuation

| i ke the voltage preanplifier 9. The |oad preanplifier
lgv violirgesi nidayhersenig maliupctipng ke the gistlem. The technique

. | _ L ¢ : . )
RSHEEEAIER L bR Y ARGH ol SorMEraapaabine,
def eét smavostpbbe mdultiedtivate assbnilbly tefiectiso aketihie vaify the

AR BB S BRI et ST heRTef e
cbsaataﬁmbrbfqag&ﬁéidweétnf k6 téh%brésgabtaeﬁorilﬁf al %ifunction

_voltages. They report [ine malfunctions to the system
i ifee tsepho que brsglakeinsa dimet bnai slyorbLirewihi tTdris mguléindbrator is

hi gh_l L, of fid [ he line. I ,
offhfsted Y ing ber R biBss 87 O« & Siand FINGET Py Breyutt-
vibphtae 18fprotiges afamhaticen ge state of @eord@et.ri c sensor

1. A neasurenent of the 5 capacitance of the

pi ezbBedead preasuidier 6 {figurenl)ds adeanscimpsdapre assembly. This
S ! . _
pRELhotEr | hveRs i SRRial lioa BEFGAT 8 Id SefiSof into 2
ptclkqpmr&@}rm _@!bftbg'% skmab ?fremyr 0 gyrme%i ?j( greainsasfld seleﬁ@rksy\ritch
t he, t]- vibrator provides 1 n ormat i on op the . L.
OE@aEIQHzﬁ#ephéraé'éﬁ%r(FEngHempaat?dp%@rﬂregﬁtl\& fepqbacksieuit is
S > !
u%%cé g%-?llnffifjgﬂ%cgln ver gg Cotq t?:ééeﬁggb ﬁag éF't o1a4<1§ @8 eanneCi r tgteé%fog%/ for
praparingrther apparatus. Ar sglectedomsistoroRnaparatielgmalintedl with the

I d by. ] | i tch
hRear It R IR AT BRs Pled Wi bW HoHURRRAT RN and
ohBGES BRULIGHIHicrifls Yo HESALIAGET Tha o of I 188 HHEERBIN 6,

a sel ect ed cagam tor 14 Cn and therefore for
1618 ia selegiabie DY ppeanst ofgelaysdeelectar dwitehiantfa T Ransistors). A

l el - t i th .. 5 ' 4 f
ofiRih Bt Rhehs At oie it epRRRi bt a8 oohadiPBpl. are
plagad!ifsordep b illafde tHe fHsSeimdhbandviidded. erfde SRDT oF AC
the load preanplifier 6, 1/Cn, is selectable by neans

Power siipply shifts|cavsed by\ippetbias corenis; ansi stors). A

di ffer resi ' . diffe ' '

0", e % APRUPRE i S8Rk SR Ryard on
asdemislg MY & nardstatde esulenvibratoral7 Bgues 8N ingérted R direct-

suppl y. shifts_caused by input hias currents.
action switching. This monostable multi-vibrator 17 delivers a square wave
with a width t proportional to RC when a leading edge (or a trailing edge) is
sent to the input A of the latch circuit 17, a resistor 18 being a reference
resistor placed at two terminals of the monostable multi-vibrator adjustable
according to the type of sensor considered. The value of the capacitance of
the piezoelectric sensor 1 is proportional to the duration of the square-wave
signal. In measuring this time t, we obtain a value of the capacitance C of
the sensor 1.

All the n channels are conditioned in parallel by n converter circuits
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In order to control malfunctions in the sensors of the
system an assenbly using a nonostable nulti-vibrator
17 (figure 8) is inserted by direct- action switching.
This nonostable multi-vibrator 17 delivers a square

wave wth a width t proportional to RC when a | eadi ng
edge (or a trailing edge) i'R325 sent to the input A of
the latch circuit 17, a resistor 18 being a reference
spgljas #e pireed 1aifiouim 5o T he rnalogidioitak comvastaramample the

uﬁU%ét’ 6’H Wo?ﬁ aa&ia‘l'% %Plla with® ?é ;Ehtngrecf’s 6# fag n% gFecgjfency of

Sensor  consi e va ue o capaci
ZONE)HBISSZ' dmel c&:tnverte@am@fra paradleptyppo rMHeytedndnait sig@als to the

g%ét Ehe s uare-wave signal. In nmeasuring this
PR Ui by @ 0H drlcbes. i eigpalsi ainagcampanied dy a
vhied Tedr? ghail- All the n channels are conditioned in

par a by n converter circuits 13 such as the
ci rclihe FPGAI giiedt 5)9 iBheespeisibjedifgi tthe  cealviéme erparallel

R AP, o 8 e SRRl rosses
Tﬁ@W@ééﬁéﬁ}eﬂfsﬁpl@ﬁeésétﬂb@Héﬂnvbbfﬁ& aFéh 6péd‘ aﬂﬂﬁtﬁbtfollowmg
signals to the FPGA circuit 19 dat a bus.

The sD@ﬁagéhgreefeat:Hcﬂwngetbebgalwe 06 avr@glaﬂerd@ceeree@aamy a
E UIt 19 is responsible for the real-tineg,

1§Q%3I3P%&H% cessing of information as soon as a

pr ogs RatrelM@béhr eshol d is crossed. The neasurenents

processed by the invention are especially the

f ol | oiAMrRjlon ofiae sishal he event (fol | owi ng the val ue of

a regiskfhuincremented by a 10 100 ns clock pul se) -

Path nunber - Duration of the si gnal - Maxi mum -

M ni -nMinidbim Nunber of crossings of the threshold -

Bui | d-.u ht ti The FPGA circuit 19
ful f1N §R'tbﬁénfﬁ Qfthe tuesholte acquisition of

acousgjifd-ay e com ng froman inpact and real-tinme
conmput at1 on of the
- Flight time

The FPGA circuit 19 fulfils the function of real-time acquisition of
acoustic events coming from an impact and real-time computation of the
parameters characterizing these acoustic events. The FPGA circuit 19
carries out a function of storage of the temporary data in a DPRAM memory
internal to the FPGA circuit 19 for the recording of the parameters of an
event. The use of such a memory is judicious when the storage time for the
measurements in Flash EEPROM type non-volatile memories 23, is too
lengthy. A DPRAM type memory is indeed faster then the 70 ns needed to
record information in a Flash EEPROM memory of this kind.

Functions for monitoring analog and power supply chains are driven
by the FPGA circuit 19. They are integrated into one and the same
component.

In the diagnostic mode, the system can send the FPGA circuit 19 all

the parameters used to compute acoustic parameters.
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20 paraneters characterizing these acoustic events.

The FPGA circuit 19 carries out a function of storage

of the tenporary data in a DPRAM nenory internal to
the FPGA circuit 19 for the recording of the

parameters of an event. The use of such a memory is
judicious when the storage 14me for the measurenents

in Flash EEPROM type non-vol atile nmenories 23, is too
25 | éﬁ@@ﬁyﬁgﬂabﬁm\mﬂﬁm@etmt 9'1 itge ilplghes andsesistemseaf the

h
"B 10 R ol R ESRBAD 20 el

anal e £RU poode| tsrmgslty:geihmrnrsaagreudnha@mcdsﬁor &6 HeREY a

t 19. Th t ed t
AR GO SRR T FAT, BT o
niEpRshyt bg, EP@GCEG'rhSHééerﬁgnlalrr'lodLﬁé‘Q’JlB@Wﬁﬁﬁé@érﬁer9@ P reset

corrpute ‘acoust | c parameters A reset Signa
modhild RESET Maragement] 22, hperphtecals SREGA2F egh HERPEBOM 24, all
t he EPGA |rcu|t 19. ThIS S|

st EleRirs g connedRatRad¥hg SHEToROT SeREl bus o The

pidteds@ 20/ Rafries mmmms?& 168%ihg Gindl cdrmgdwetﬁé FPGA
menory or RAMinterfacin a FLA e bul k

wthit
- Cicuile A ffomaparametets Steaﬂggentéﬁt Fdghi @p@Lkuiﬂvamgaqm% or

ERBRG' 82 ol fo FERAly bF FROBIR Inchfon 5 PIEREA o the

these el EHEALS hé|
ratiion Ittaﬂbﬁ'ﬁttér’freoelgbr dravrthBroyotics istegrigd check ofl hﬁe acquisition

Clg%ﬁc ssor carries out operations of |oadin
' f

@mrtata 6o NS B @ the (FemeBes i Jas Eeriag of
om t%g%OE%%%Jdgﬁopgimggu%énemr oféggmf the ,

re-rea
va_luanétfmcibokRTé) 2Fadi o transm tter/ r ecei ver, fromthe

ey b L n AR P 3 EeeBRIbE: aytne

mfé?ﬁaW@éé:ﬁbéngfOfthlstPPGQP"E‘%U&UW' Yn SSEF e e tihe elght
dating of the event by the retrieval of the value of

panamaie@cﬁor R’achmth 1:5/ mleenss)lemtm Precassar 200 Thee pm&sor 20

kb Hb ik PR3 30P b Bk A 95 Bl
FIRSAGHE UK ﬁ’ferﬁ@@m@aﬂ"heh}‘legﬁﬂt%lﬁ of e DPRFRASOBrRRary.

The processor 20 reads the arameters for each
Indaed, the bhgate of t{r@ndataeﬁtrmmt@rm & writing of the data in the

Flash memory 23 (of the order of 1 ms) is far greater than the one
corresponding to the minimum time between two consecutive impacts (of the

order of about hundred microseconds). Arbitrarily, we shall take a DPRAM

depth greater than the size of the data for 10 impacts.

A system of control between the writing of the FPGA circuit 19 and the
reading of the processor 20 is in place (address counters). The DPRAM
keeps the acoustic events and the types of malfunction that have taken place
in memory along with a piece of integrity check information relating to
checksum type saved values. The DPRAM is tested by the processor 20 in a
reset phase.

The computation of the acoustic data extracted from the bursts is done
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FLASH type bul k nmenory 23. The nenory size of the
DPRAM is arbitrary. 20 Indeed, the bit rate of the
data streamduring the witing of the data in the
Fl ash menory 23 (of the order of 1 ns) is far greater
than the one corresponding to the mnimmtine
bet ween two consecutive inpggets (of the order of
about hundred mi croseconds). Arbitrarilé, we shal |

@

froakeedistersravregister BEyHbdthseshaldhcariainsithe valuetafardarbitrary

rofBferte gl BpOE chosRkY o7 hER b 6o e Bl  p.gan
bpr plaesedr egfedislyi thatl #re vahaidrSESILc it @hige dopeRR§Von
keeps the acoustic events and the types of nmal function
Whﬁﬁ{)erﬁaeélfoaﬁféﬂﬁ Y acwaiting phass (Pr SveRga werYiciag hhase) @i in

G s OB EblBE) S i S

during th@@atiesationph@bie. pataemetenisusmrédin ain EEPR@BUSE cThis
data extracted fr.o he sts i s done 15 fro
P ieBE paf R otiien dhrogeD) he e gRtio o Antesraer TRYREE

(M RhEh ) Horiding 2Dlirh & Rohstant WHIGT Eethedirafén ehasaifidgywindRw.
operator according to the application. It can be

Thiszslidéng wingsoy dligyret Hagnalies ag i GEdircuiki19 toctetegaine, in

di 0 ther the aircraft (S in a L tin
reif RS, (Y L qf AR ARt Ryt 80 bal phd Sha¥ink: Pbcess of
e)ﬁthﬂﬁi@n_ offsaramictéret er hd Gallﬂ(eﬁffethébbgi_st?b?fdfﬁﬁ% WitdoRdTDUREE
designing and during the calibration. This paraneter

is % paraspeigr fafingd pin@ihedesining phrseaard durinatheealibration
PR 4 Bl e igh B cBfing SR Tt WY 3PUREE is

ntains a tinme constant Ich1's

adtivatatlirast isoon ofis ghetd 8 re) orbseliogv. of ahtiseshaldi nThel diaow
Ii()piwﬁge é_? .enables the FPGA circuit 19 to determ ne, .

T fegtaing fetive h%nfbrF@beeaFPE’é‘é'Ua@di &0plengt agnthgre is a

ch@éihﬂEaij aeﬂ#érﬁﬁchs RRESSC sticeéﬁ{;ﬁél?tw%“ wiidow TD REE is

par aneters. e value of the regfster of this wn

- decptiRated whea paraossiag doefi tredsioeldi g the eactestignsiggal has

odfiiret g e, Blg T HRE oot maramBlaT 35 stored iR an ERPROM
2£Dfﬁ§%dr§rlne?é*da%@%%$ﬁeﬁgmgp {nRAbEatirty StafibRSSi ng of

reshg d. The W ndow_l EE remai Nns active angl
can Averagister icondaissa wimdpvasvalher §QUT aMAXr osThagwindow

TSR i TR Bl RS TRYTER, o
ackmison ensbidigtheh@®ondary echoes fo be inhibited. When an acoustic
burst is detected on a path, the following samples corresponding to signal
rebounds are filtered. Consequently, as soon as the signal on a given path
ends, i.e. when the counter TDUREE reaches a limit, and when there has not
been any signal above the threshold, a counter TOUT_MAX is activated. So
long this counter TOUT_MAX has not reached the window value
TOUT_MAX, the FPGA circuit 19 does not take account of the samples on
this path. This parameter is stored in an EEPROM 24. This parameter can
be modified through the localizing station.

The parameters of acoustic events must be immediately recorded if all
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occurred during the tinme TDUREE. This paraneter is
stored in an EEPROM 24. This paraneter can be

modi fi ed through the [ocating station. 20 A register
contains a wi ndow val ue TOUT_MAX. The wi ndow TOUT MAX
is a tinme constant corresponding to a range of

i nhibition of acquisition #habling the secondary
echoes to be inhibited. When an acoustic burst is

the SERERE iBnwarking ﬁonﬂlﬁgnfhﬁ\qeowg@gtegaawa@gustlc burst after the
c%si@@%@' {AFeShBIPSBUAL I—[oﬁ@:l}ééfgﬁ gaﬁc?ssﬂléttﬁétegertam Sensors

uently, as soon as on a
w;[h chnt nepert ah esvdrit o becanse rof TRUSdsor eszbets of bedaiutse of an

R AeStYRlY BloninEettiic VS oSl 1 racBogary 36 Pl foh a,ration

_ mhth'§llﬁﬁtJ§Fo?rT\7@HTWsaatﬁaf‘ﬂ'¥e EERERCHoéd ROVMRRONr Y Eent

FPGA circuit 19 does not take account o
lrtde@nﬁalwplTéss paranmétes ispenrhputgtiby tharmsoesssori26 fearortiee values

of s s Polgh s, RRG " TEATT 9AR sidhech Rt EFERM 24 ang

m@rd@ushtd:a eugiBley OTHisé FIPEGA iredit abe! 'th flight Rk ¢cﬁrrésldona§ to
he sensors in worKki n%ﬂcondltl on have reported an

(ra&b&HDéJ%E HTQPTeMAXIN is thssBumgenef pats).hr eshol d
SEUI 4Fhe F&B’P%Ytﬁf u'séd'i.% Bﬂgraggrﬁet{haet Fﬁg éfz ofrﬁ@%ﬁe%?d the

will not repor an event ecause o

aothobizatiors of thle @mputatiess bf tHeyadou@hictparaskadre oroactogath is
pl an_for duration 5 with a

déﬁf?@@l b&é@&ﬁ%@@%ﬁeﬁ&%ﬂ agenditien SLENBs Gea ghen rath when
theS&itgﬁQI ﬁél@rt!a‘een'c!ﬂnsig{;)tkf-:pr frethy: collMt ?€§é d kS iRAPBUREE

e processor om the va ues e registers
arrcﬂ)lijFEE evedtsT ater dbtedtad oneithei rendiningERRO dheattdin those for

hRFETE S b e B e e dher
reE@n'EdN‘l%m(trstbﬁ 1td?@Tnm)Sb€ftheﬁ tﬁ@tébﬂdmohocﬂmmg%mli@@ If

used to characterize the end n 1 npact and
there lewe i paths am whichh @erenmneamb rygt dareenhangacsam!es over the

BB B, RO R B en SR P R g
thel dhimlter1afs R@eAed @t sittiestop VO SMAXU &Y tHESoridifsMEDND2

its limt TDUREE and if no events are detected on the
isfdlffechi ng pat hs other than those for 15 which the

court Y ARA48 FERthn ERPe AR A BiAE S hBRles = [dffhorphand

logiengtiohitonng-QRhe | sedugnte | dfethe $dftware. The Watchdog 21 is a
_circuit enabling the detection of a defective program sequence of the

processor 20, typically when the process is working to no effect. The
processor 20 must emit a pulse at a determined frequency toward the
Watchdog 21. In the event of malfunction, the individual elements of a
program are processed in a period of time in which the clock of the processor
20 shows an anomaly, and the pulse is no longer emitted. This activates an
interruption of the Watchdog 21 with respect to RESET Management 22
which procesées the nature of the reset and re-initializes the processor 20.
The identification of the type of reset is managed by the RESET
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there are paths on which there have not yet been any
sanples over the threshold, and if the signal has

been characterized at | east on one path and if the
counter has reached its limt stop TVOL_MAX, then the
condition COND2 20 is fulfilled. A Watchdog function
referenced Watchdog 21 enabl®s a tenporal and |ogic
nonitoring of the sequence of the software. The
Menagemantomodyley 22: i Qifer daadeteryinenavhye the tanparaiusawas
n?t?rﬁcﬁ&&ive program sequence of the processor 20,

ypi cally when the process is working to no effect.

The ZThefolinveding cas@darausdrifenict a pul se at a determ ned
frequency toward the Watchdog 21. In the event of )
£ OBTSHOITG (i aRee] RO MRPIG SEr HebGPRRIalis s

. . e . . ¢

o aaieR O B efelion e Mt b okl B80°, ¢

no | enmg@staitishingdiheThikternalt power supply befors tptapparatis is

t he hdo ith respect..to RESET n ment.. 22 30
R PIAE ST o maEiTE S e hriver R 1 oD

r e- i NRekaltinge RESET, Ri=eed 1 ar?8rror &R ﬂeﬂ'@kﬂ'ﬁkﬁEg]_f)f Pedttidbg 21

of the type of reset is managed by the RESET 17

andetexiemal er emalior der to determ ne why the

appar : I '

vor 1 REEt Eed By BHBE G I8 the MR Pal RSl Mgiso 21
carfitraledtthep@ppapiat us is 5 conpletely turned of f

(di sconnection of the power supply, col(’j reset); -

r e- eSheMlloxing gre the conseaHancesolRdemes ehfynaiensr e t he

apparatus is conpletely turned off (disconnection of

the power supblv._hot reset): - Resettina RESET
= =1 v 77 7 7

Type6ERebyt an er Iypobf Pelveesin Nng of MBbsddagodsl Wwhich

Pn@é ﬁ% external rnternal; 10 - Rengt (gaused by a
PWEEHN ng of t he NOIRAPAWEFON nt er na| RIBIUYRATGSSS memory
controlled by protocol. The foll ow ngeraseddtandard rebooting

VORREHERERS, | GINBBEG: vat i ons. Pover (SEIGHR gEoSS memory

power - on Random|access nenory er asepgrasedmgaeiiing of data,

rebooting reported error — shutdown
procedure - SHUTDOWN
W/D by protocol Fast power-on by protocol | Random access memory

erased, resetting of data, no
error reported

Reset power supply | Fast power-on Réset power supply
level

The bulk memory is a FLASH memory 23 of a size sufficient to
contain the hardware configuration of the processor 20, the starting program,
the application software, the set of recordings of the acoustic measurements,
and the recording of the malfunctions other than those of the bulk memory.

Cyclical tests are performed by the processor 20 to validate the

integrity of the data.
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W D occurrence None Random access nenory erased,
resetting of data, reported error - shutdown
procedure - SHUTDOMWN WD by protocol Fast power-on by
prot ocol Random access nenory erased, resetting of
data, no error reported Reset power supply Fast
power - on Reset povver suppl y18 | evel 15 The bul k menory
is a_FLASH rrem)rﬂy 3 of a size sufficient to_contain
[

t he ﬂaﬁoﬁ\%r BOA ngfe&tﬁhérp%ﬂc'gﬂf?é'oﬁr%é‘@%@mf@r thenacoustic
n?%e?srutrérﬂga&r 28 ‘i‘iﬁ% tpﬁ?é]‘ﬁe%%’ldséatfbp the %Ff"(‘@étg (tﬁr@%‘noﬁﬁ,t filters
of recordings o and the

e acousti c neasurenents,
et@ anddstapsahetdedects of thechulk msembt}e(ldefétawetsleom fa:ﬂlt)t he

bul k /\ clical .test f
o oc ToSt otditealfy b ruis e O Sebses Gtion Ao eiag. writing
rédiAg, étﬁrag%fgﬁﬁ’m #f chekiag the %t@@ﬁlfy' cﬂ’%ét\/‘a%s saved of

paraneters he acousti c neasurenents and
theacheeksens t){wéd Denerldmg eeltihe hadure qftthe desis) meyfanetcencmal

ores the defects of the bulk nmenory
Eégﬁ){%@ﬁg@éﬁ%ector fault). Tests of integrity conprise
t est FhefrapagesscceeB ini@honaRANE 951 i8G raMdoin @@cesémemory of
r eadi ng, stora’% ¢ (information for checki
e

sytiicienit Stze Wed: e thaxlarerorapy slgrage of the v;afg%mﬂﬁ thepwoftware
akg RRS @b aPluhd& éBﬁéc‘(':‘hSn °fTé$§ aké€ %ﬁorrﬁé@ )Sg ?ﬁ%grocessor 20
cyclic e

or asy ronous random access
tRake2H ths \mhdmyld)mhacRA% 28em@yelicdl testd tounsiendf i peI‘delC

usdf r.the te storage . of the variables of the
r dhe1exnaetid Haluest expeclos dn diesewed, Moy renes and
%rJe%rquﬁghrﬁé(théArf\‘A%gggl'%&ﬁ%? tgﬁg ih@ Eﬁﬁﬁeél&efor the saved

alidity o tes consi st of
v@aesdebese dests mge gompiementsscbyg qumia:adsteetqowbto@dco nsist in

bR Relieiohs fiaane yodlBtttor AP Stdloda Tehetksum

yp@ iHRPhatidR fSantRpitys ci@é&s%bﬁé@%[ﬁésﬁdn@?éﬁﬂm&?

sts which consist” in 15 detectin uncti ons

dur i hige tHK Adanagamenf, madule g, distﬂgtl&@eth@c@i@@ik% through the
converters 11, the FPGA circuit 19, the processor 20. It also has clocked

drivers in order to ensure low drift values, eliminate the crossing of limits in
adapting the impedance of the drive circuit to the impedance of the lines by
the series-connected resistors 19. The clock circuit is associated with a
phase control ioop.

The RTC circuit 27 is a pack associated with a quartz element giving a
date with the format: year-month-day-hour-minute-second. The precision is
to the order of one second. Depending on the type of component chosen, its
interface may be in the SPI or12C format. This component is programmed at
least once during the service life of the card (for the resetting of the time).
There is no corrective device provided for the drift of this clock.

The RS232 driver 28 is a specific MAX232 type circuit designed to set
up a link to a checking microcomputer by means of an RS8232 link. This
circuit enables a conversion of the TTL signals into RS232 type signals and
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-Cwm%ﬁ%ﬁnﬁg'&eﬁgﬁ 1%he Ihereq 'ﬁﬁ“?ﬁ q

type information for integrity checks on stored

val ues) and readi ng. The CLK Managenent nodul e 26

di stributes the clocks through the converters 11, the
FPGA circuit 19, the processor 20. It also has cl ocked
drivers in order to ensure |low drift values, elimnate
the crossing of limts in 218 adapting the |npedance of

the drive circuit to the | r%edance of the |ines
viogeveragi byotndiodes aresvisedie the inprifeutnus signals &upfder to

p%éteélsﬁlgcéé%hﬁqn‘ﬁhé rév Ea gﬂ%%cl,e‘east%ggﬂt\%ﬁle "ﬂ%odeJ Egte'a-r&rcunts are

circult a quartz el enment
pgitecteg amairsi tee mhdmunghné thheo pathis:

ear - nth day-.hour - m nut e- econ reC| S
gs td f’h& 'C%}For@né’rgfé@ dg‘ﬁ Lc'ﬂ ;i @d@{@ese"af
sPhcHIBRDN BB SN ERS hrotdcdi. 'Ntﬁrfa@%s”méil%ltbﬂ fd“ﬁw@? pe of

or12C format. This conponent is progranmed at | eas
applicatiooris dige ohe using thee 12G peototolt ds qmsdible to addepenpherai

t f e, no corrective vice.
dfifs: Mt o8, EERRAMET 4, RIEH 27, puBeod Rl (flsEs im
oélfbrl 16 iacrepeeithe FUMMNEAS 2oft theed@lide of thel@Ricatied. tia fticular,

up a link to a checking m croconputer by nmeans of

th@nsiﬁ@@i the hus bﬁwencthecaemscrsﬁaaﬂdeg eert@h\Rspeessingunit is
tedsisd %Ténra%@?r?é erﬁ%gf&w@rﬁz?@&%ﬂ%ls of;lﬂg 8 % ' Ce

ver sa es ar e
si gn@bmnnwmoaattt&fs t@anpr beecobldiredci oyui meéanst h@f evwnréless

of excess volta The_dedi at ed C'fL&'eLtggt?grqufged by the

t riQt
s e T o T
wirelessaiommaunication Ilnlhlemabgqsethefcollepbtbm oﬁtdlatm oiver ahdistance

o Bt 2 95 1 ok R3S o Y gar s
USEHTTERG @@ﬁinﬁmﬁcéﬂdﬁéeéré dd’he %rﬁﬁﬂon‘it%'d&‘ﬁ'ﬁease the

functions of the device of the invention. In _
par t [ keimgnitoring ensdtaieelllcﬁtratﬁ@ iy figuese thatects raxceasivelyhigh

ot Teya s el S FABNILAHS (ot Plodi; e BicaiRRING
mediRudeatd ARFfupsioRe dOBt B 895wyt SMIN fAllt Wnbehetscts the
conmmuni cati ons neans 29. The collection of the data

systa/Br againgly sprae veliaegsent wgsog@,ltageeor rﬁramnd@&y@!iage is
bRl Rk 4 FRLRINE BB o BB A EELE Spyposiion
byother paweh-off aoftware or so that there is a switch-over to a second battery
power supply unit. The voltage MONITORING module monitors the
secondary voltages and places the system in the safety position if the voltage
is not within the specified range (upper and lower thresholds). The
MONITORING module powers the system off with a safety stop in cutting off
the power supply while at the same time recording all the critical information
on security.

The POWER SUPPLY module illustrated in figure 4 is a power supply
block consisting of a D.C./D. C. converter compliant with the DO-160

(category B) CEM avionics standards.
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15 of about 10 m To do this, an 802.11 type nodul e on
a 2.4 GHz carrier is used. The communi cations are
done from point to point. The nonitoring nodul e
illustrated in figure 4 detects excessively high
current levels as well as inrush currents
(short-circuits). The MONI ORI NG nodul e detects

mal functi ons due to a power supply fault and protects

0 t
t he boaddiliprip dhgigeneraipmyel yeltagafegeeded iprgthe,operggan of
_ t i t .

R (P HRER R, ' Aion Qupfif LAR otk S ERIRITD & Batditvpe
ehargypaserveoin treoévewtral mialfenctidnirig bhéne external power supply

swi tch-over to a second battery power supply unit.
Sq¥&Svol t age MONI TORING nodul e nonitors the secondary

vol t 7HE $tE diYraffsr th8 %%/§Bé$r§_ eaﬂnbﬂséé‘ﬁmesﬁ{llswh(?oﬁﬁtés': on

if the voltage 25 is nof within the specified range

(.uppEM.EBEL@J@MIQE?sh_oI ds). The MONITORING nodul e
et ToeSEIREhE Rriets e | ROWEREL- O Pradh. et o, repe
sighhl RESET i ¢dritadllednbyp tH@IRESET oMafagernehy subhgsVER has

UPPLY nodul e illustrated in figure 4 is a power
beepprivated bl ock consisting of a D.C./D. C. converter

CONMPfki | r | QA

ot i Jrop"b o Bt HERve Supply 1oiERis ol the SUSEH| Rt Tonger
th‘aﬁl TBYES (EEﬂml M @14 phmn@%tler)aérhcb_if qu RESETRIignab i betivated

t wer s unit enables switching to a )
fr %%?%@pépﬁébﬂ@%? g¥ent el 3 FPlupbtang g’fﬁ?P%ff voltage levels in

I t Qi e 0 uppl .

A Lo r oo (DA RoRC SRied REBEPROM %), The
syistemowilinigass & qearforPOiERISBIGOpRratioapteBling ethei fumetions of the

enters the PONERI NG ON phase after the reset signal
PREIEPEYNt r ol | ed by the RESET Management sub-system

22 I@@haksiesT ths owair@th stéf | f a drop or | oss of power

suppl'y voltage of the systemlasts |onger than TBAT1
(EEnﬂéﬁnzﬂnepaysiﬁm & poweded fomdthrRESETIPEIg desissall the vital

L[ vat ed,, f tch 21 R t., Of .
PG g A SRR e B RO By S ohneories,
EBPRON _p&C ahfoimadoh PesmR] dfdm SANDECREBEFEMRMgEment 22,

t he
disconnection of the power supply, the voltage level of the external power

supply, the capacitance of the energy reserve, the integrity of the sensors,
positive leaks and ground leaks, configuration (number of sensors present).

The relay 16 (RESET) mounted on the negative feedback circuit is
placed in a closed position to discharge the capacitor 14 Cn selected and to
enable the preparation of the apparatus.

The tests are software tests. In no case does the system enter a
process of acoustic measurement.

The system leaves the power-on step for normal operation when the
configuration of the lines has been verified and if the power supply voltage
level is acceptable and/or if the capacitive type energy reserve is charged to

an acceptable level.
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systemw || have to performa reset operation testing
the functions of the 15 power supply. Behavior of the
power -on step Wien the systemis powered on, the

equi pnent tests all the vital functions of the
system integrity of the ROM RAM bul k nenori es,
EEPROM 24, information com2hy from AND RESET

Managenent 22, 20 di sconnection of the po suppl v,

the JBEt SHEPTIaRk TeBraI N die PRMP™BRvRED BRI RONETSUPPIY

VBRé’é’&i nergy reserve, the integrity of

t he s&@ggg?%%gsi &l'eve | eaks and ground | eaks,

conf Therpawearror sigpbsiaris fagaémsolengas dha tgsts TmetheeRGW and

F%’M%ESETA nmount ed on the negative feedback circuit is
i3 ﬁecl osed position to discharge the capacitor

14 QOrheeéQaprrngnehed thd ppRiplod bl RIrelRy 8huIBWl step if

the apparatus. The tests are software tests. In no

thereds @beast heedpfectfoewhiah the grercelsaiegy inplessthecshutdown

S . The system | eaves the power-on step for
ohor n%?ﬁgg{ebﬁsati on when the configuration of the |ines
has Dheselketorf dvitthanstwiebntihe piepseiecttiopbysorol hag the 3falog
| evel is_acceptabhle and/or if_the capacitive tz&e
caaiBrigPositioaedon heloadgegamplifighbqctidp caniasty el e rejay 16
(RESERYIBURCY b o Fogding XooRBUB el GPte, phtinplifior I
placedin the spappssitions again so long as the tests on the

ROMand RAM 25 are false. 5 The equipnent | eaves the
powel NS APERERCS SRR 4 AsPdBRCTERa) Porking PSS a4{ne end
of BRSloviiortisfepct for which the error strategy inplies
the shutdown "of the apparatus. The selector swtch

bet wBerodinaliganesties ectri ¢ sensor 1 and the anal og

chali i.S sitioned on,the |oad .preanplifier 6.,The . ..
cont Buido J8 resmPE ppdratind aastBe AP GxasiigT, Beriodic
sélptd. v Thitefspimnatusanusivdlidate tHee coOnGiIBOmS irf Weich the acoustic
pl aced in the open position. The apparatus enters the

meaghraments e arr priforiadck | (shegitiasen dhet kfficierd running of the

algorithm, stack overflow, control of storage of the data in the memories etc).

During the nominal operating phase, the apparatus carries out
diagnostics on asynchronous actions (communications protocol, access
control, reading/writing to memories, crossings of threshold for the leaks).

If a defect is related to a shutdown strategy, or else if a drop or loss of
power supply voltage of the device or apparatus lasts longer than TBAT1
(parameter in EEPROM 24), then the apparatus goes into cut-off or
shutdown mode. _

When a critical error is detected, the apparatus enters shutdown
mode. Only the power supply voltage and the micro-cuts still diagnosed.
Wireless communications are still controlled by the wireless controlier and
continue to be diagnosed.

Wireless communications are authorized. A disconnection of the

power supply causes the device or apparatus to be powered off. The




of the power-on step. Periodic diagnostics 15 During
the normal operating phase, the apparatus executes
periodic self-tests. The apparatus nust validate the
conditions in which the acoustic neasurenents are
performed (checks on the efficient running of the

al gorithm stack overflow, 2dntrol of storage of the

HRBRIT SipTngan raoag ghioaMss PETePE S8R tgomains supply
pBWRES A B a@AinBMINE R WEBIST afdriaPRas GFESHY B?gﬁtalc%‘éted.

protocol, accCess control, reading/witing
menod hes equipmeningelings t Ar @anial d shotdowne foeattefpots form the

IS, kelated to a shutdo strateqy. Qqr, else if

i emef s ickebie rols G VO BBEREKs indddfectiva fine
ispibiitadsandiicsothengess réraainBAdtlond Pathangdfest isteported by
EEPROM 24), then the apparatus goes into cut-off or
thessyHemdemainbindts stath a critical error is detected,

t he apparatus enters shutdown node. Only the power
supply voltage and the mcro-cuts still diagnhosed.
Wrel ess comruni cations are still controlled by the
wirel ess controller and continue to be diagnosed. 30
W rel ess communi cations are authorized. A

di sconnection of the power supply causes the device
or apparatus to be powered off. The 22 apparatus
starts again in going into the power-on step if the
mai ns supply powers the unit again and if no RESET
signal has already been activated. The equi pnent
defines a partial shutdown for defects on the
nmeasurenent |ines: |eakages on the Iine. The diagnosis
of the defective line 5.is prohibited and the other
lines remain functional. The defect is reported by

the systemremains in its state. 23 WHAT IS CLAI MED
IS: 1. - Method of nonitoring a structure of an
aircraft in which: - effects of inpacts, stress or
ageing on this structure are neasured, 5
characterized in that to performthese nmeasurenents,
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- piezoelectric sensors are placed on parts of this
structure that are to be nonitored, - signals
delivered by the sensors are read permanently and
processed in a central processing unit during a useful
service |life of the 10 aircraft, on the ground and in
flight. - these signals res2dting fromthe presence of
an acoustic wave in the structure at the position of
the sensors.. 2 - NAtHPOIRCtAMMEDYIS D claim 1,
characterized in that - to take permanent readings, an

the. den MafosryBbar iR SR EREErpB ardmr 8RR oo
accor dffegtstod impactef stréed 6 &jdig dnttkisAtrush @t eiré medsured,
gower t he appar at us per manently, the electrical power

arsstsrized in faatite pederpehasmepasyreraanlsi s assisted, if
need t

the Cpgzrngé (pééﬁﬁl{e aré Rfac% ({?‘EQ@@Q gg'&% %ﬂ'uEer(%’ rlll‘?atoe;re to
beenolitoyed, a state of a comuni cati ons bus bet ween
sensors, and tge cen%)r al rocessi ng unit js tested, 5

> ® et hlanals Sielvered: HYorhe oPensRrsceg nisad (Rerpianently and
pHitRic8ed ., |nfé3rcehhﬁl prr&flé@sﬁ% Bhit LAFiNEE aSuE&H %kﬁﬂﬁﬁé Sife ¥ &he

or nore of toll owm ng“characteristics
alﬂil’@ﬂaonﬂﬂ@gt‘mmdmmtn fight: concerned sensor references,
- a date of a nmeasured, acoustic event, - a frequency

of a- W@@@lﬂ@wlm@ﬁdhn@frmme presencerof Bnaicoustic wavedn the
s@uct@réé&ﬂ@'szﬂfonWtﬁ@ skRgorsal ue is above a threshol d,

duration of burst of half waves of the si gnal

for g\hMﬁ* ?%é‘%%ﬂdd”@ 1°sC|a'§b6V%h%raﬂW'é§ﬁdﬂ' that. a nmaxi mum
val uetcotaké Iﬁﬁmﬁaﬁéhf %édﬁi@n ah, operatq'brﬂbﬂa Befforalddebpbensors

th d t f th
SeliectE R bR Bicessigdits Yalabline: Pum of ¢ he

neasdir Mbtlso@ aatording o one of the claims 1 to 2, wherein
- to power the apparatus permanently, the electrical power supply is

-~ monitored permanently, and is assisted, if need be, by a battery.

4 - Method according to one of the claims 1 to 3 wherein, to take
permanent readings, a state of a communications bus between sensors and

‘the central processing unit is tested.

5 - Method according to one of the claims 1 to 4 wherein, for the
reading of the measured signals, one or more of the following characteristics
of this signal are measured:

- concerned sensor references,

- a date of a measured, acoustic event,

- a frequency of a measured acoustic wave,

- a number of half waves of a signal for which the value is above a
threshold,

- a duration of a burst of half waves of the signal for which the value is
above a threshold, '

- @ maximum value of the measured signal,

- a minimum value of the measured signal,

- a build-up time of the measured signal,
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- a delay of the neasured signal. 6 - Method according
to one of the clains 1 to 5, characterized in that it
conprises one or nore of the follow ng operations: 5 -

the presence of the detectors is verified, - a check
is made wth a watchdog function to ascertain that the
processing unit is not oper2ding in a |oop, - four

zones of the aircraft are nmonitored with 24 sensors
per zarfesquenicy specioureitiee mpasuredisigpabf the aircraft,

Ieadi_%?je?%ggfsthgfm%?%d%ﬁ% jis 10 aircraft and a tail

unit IS aircra e signal is neasured f

~ abouf -1Methadcaceesdipade oxne ofdba caimgst a5, @k}@rﬁptenzefin@ that

|t9do@r*i@fise§lddeaéﬁﬁor@0ﬁth%ff@mﬁ Yopeaatibrisangi ng from 20kHz
a thre hol d is defined

beyom}l'z‘?/\ﬂreéﬁnf:‘f’ Or&'eu%%tﬁa@n}is Fo'etifi§9ure a signal, this
t hr estelctiebleiingmeddé fwitierd vebepledel rignctmm\,ttetdmertaimethat the

%({e%%ﬁ{tu ItSiSil"rbtPégegEl@fiﬁrédrBﬁ%t he ground, - the signal

|s S rory to record the events
whose felrr zenemof thes aisenadl arehenenitoradviwithf 24 senagrs per aone,

tHesRREAAd Y BBing2H rﬁ@(ﬁ?%ym fheaéﬁré#ﬁﬁefea%i'irgj‘ @Hﬁé@ ro?ifhﬁbg o'f $his

I's above this reshol d
agp:a&ﬁrgqaggfumgo{) @'E‘"é'a 7 - Device for nonitori ng a

st r ucthy sighabisahegswabt fooapouts! (Dnicrde¥taRis shdasttacbustic
an aircraft for the detection by acoustic

ek%étswenent of the 25 effects of inpacts, stress or
agei ntheosighal stusted ot afeqaedcpbasdivadgied fram\A0kelzftor2MHz
ga8Reyati ng security of this enbedded device. 8 -
vice atcording to claim7, characterized in that it

conpr isdyesheldnis definatbeyord nyhish ihrisl depideqyial measure a
sighar ygig dhysHoe bERieSFefthtdRHeRBing on whether the aircraft is in

flight or on the ground,
- the signal is stored in a fast buffer memory to record the events
whose duration is shorter than a time of storage in an EEPROM type

‘memory.

- an upper signal threshold is determined and, for signals above this
threshold, an alarm signal is produced.

7 - Device for monitoring a structure and aircraft comprising a device
embedded in an aircraft for the detection by acoustic measurement of the
effects of impacts, stress or ageing on this structure and an embedded
device for the operating security of this embedded device.

8 — Device according to claim 7, characterized in that it comprises
means for monitoring an analog signal produced by the detection device.




