28 Decenber 2006 METHODS AND SYSTEMS FOR | NSPECTI NG Al RCRAFT FUSELAGE
FRAMES BACKGROUND OF THE | NVENTI ON Thi s invention rel at lge%@@ﬂe?lzb to
aircraft fuselage frames, and nore particularly to nethods and systens for
non-destructive inspection of aircraft fuselage franes. In order to
facilitate perform ng high-speed digital radiography for defect detection
on passenger aircraft fuselage franes in both a tinely and cost efficient

manner, speed I ' ' rimary. Speed can_be_addressed by

Fapd | mage: acKETHERS ARBATEHATE £ok RerBS i BECRAT BISRCAGE oy nchr onous
notion of the energy source and theggghegtor. In order to achieve adequate
i mge quality, the detector nust be [ocated close to and al ong the outside

of the aiBACKRGROUMDE:OFIRHE INVENTION the effects of magnification. The
proximty of the inspection systemto the aircraft fusel age increases the
pot ent i al THiginvestion realen genaradniagirciall biselge Heamssy @ndfmorgnparti¢idariynipect i on

system To facilitat event i ol ]isign and d e, at | east sone
method. ofmelrarhai&/steme fF S ECeRTitie nepedian PLar AR EeeBR EERFPTI ON CF THE

| NVENTI ON According to a first aspect of the present invention, there is
provided a nethod for inspecting an aircraft fuselage conprising: noving a
.det ect or Ialovder tohfecitiatec pefdrmingskijRgpeed digitslatadingrdphe fotedefedtadetémiohnspect
the aircraft fusel age; coupling a collision avoidance systemto the

det ect or ,PaspRNASH Ajreraft Suselacs: framesaindipth adimebnpnd sesi¢fligient epanepseeqst ok ity

sensor, [ el | d. coupl i C rises.coupling the proximty sensor to

the det ool SoMBeRRh B ST b 2uBRueh bE e d ufie Bbditer” SRR o0 ¢y

of si gnalganfiePBrddMplished through the synchronous motion of the energy source and the
detector. In order o achieve adequate image quality, the detector must be located closé

to and along the outside of the aircraft fuselage to reduce the effects of magnification.

The proximity of the inspection system to the aircraft fuselage increases the potential for
collision and damage to both the aircraft and the inspection system. To facilitate
preventing collision and damage, at least some method of avoidance and protection is

required.

BRIEF DESCRIPTION OF THE INVENTION

- According to a first aspect of the present invention, there is provided a method for
inspecting an aircraft fuselage comprising: moving a detector along the aircraft fuselage;
operating the detector to inspect the aircraft fuselage; coupling a collision avoidance
system to the detector, the collision avoidance system comprising at least one proximity
sensor, wherein said coupling comprises coupling the proximity sensor to the detector
such that the collision avoidance system receives a plurality of signals from the
proximity sensor during said operation of the detector; monitoring the collision’
‘avoidance systém during said operation of the detector; generating an imminent
collision signal in response to the signals from the proximity sensor; and controlling said

- movement of the detector with the collision avoidance éystem, including moving the

detector away from the fuselage in response to the imminent collision signal.




proximty sensor during said operation of the detector; nonitoring the
collision avoidance systemduring said operation of the %%e%%@e;'o%
generating an immnent collision signal in response to the signals from
the proximty sensor; and controlling said novenent of the detector with
the col lision avoi dance system including noving the detector away from
the fuselage in response to the immnent collision signal. 1 28 Decenber
2006 Accor di nq%otto a se ect of the present .invention, there is

d
provi ded "R} aaf%*-FO"ff géﬁeﬂ?sfﬁha%ﬁeaﬁ Pgne. gyt Providgd arm‘fih%mfé det ect or
al ong thﬁn@%gﬁgaéﬁ airc%??&ﬁﬁdgﬁgnéﬁ H%ving%&éiéaﬁreé@ tﬂé%ﬁ&*aft{ %gergt?:r{g;ftr\@ t

coupling a I SI on avol systemto t ector, I si on

avoi danc eletactdredine peq thesingait icolsimgta WNRIdARbRIBhEOSYSERN kP doRiR] thesai d
coupling conprises coupling the protection device to the detector to
prevent c¢olisias avoigenafayplerheonorrising &leashane protestion deiice, whetinbddei n t he

B bat | ooroublid eERr i Pe prohiin s Jo e etitp S bsBHince. syst em
during S%'eﬂrvéé?ﬁﬁ@ﬁét‘%@topéﬁ fh%_aq‘é?;a@t%ﬁ’%im%ﬁw ﬁ@{b&&%@étﬂxh%vﬁé'cgm{aﬂﬁé%em of

the detector with the coll1sion avol dance sys ccording to a third

aspect . oftedshengofemresit-filled\tatdieo sensohar Igallosn, pind\dandartdag BysigmpamahitEing die
i nspecting an aircraft fusel age conprising: a novable detector; a collision
avoi dancé&0lligior pugidancesysien Ju g saiskanemtioatdl §1¢ datediorsandiconsidibpsatdlet ector to

sensor cOnyEREnt o e &RHEU B B GUPBRSPReupERGIsai d proxi m Ty sensor is
coupled to said collision avoi dance system such that said collision
avoi dance systemreceives a signal fromsaid proximty sensor during
oper at i ocodrdsgitd artimixeadplesct afdhepresent indentien, tharaiiprpridad &h Eppsetusdor
generat e?nsggcting an aircraft fuselage comprising: a movable detector; a collision avoidance
system in electrical communication with said movable detector to control movement of
said movable detector; and at least one proximity sensor coupled to said movable
detector, wherein said proximity sensor is coupled to said collision avoidance system
such that said collision avoidance system receives a signal from said proximity sensor
during operation of said moveable detector, wherein said proximity sensor generates an
imminent collision signal and transmits the signal to said collision avoidance system,
and wherein said collision avoidance system controls the movement of said moveable
 detector based on the signal received from said proximity sensor, including moving said
movable detector away from the aircraft fuselage in response to the imminent collision

signal.

_ According to a fourth aspect of the present invention, there is provided an apparatus for
inspecting an aircraft fuselage comprising: a moveable detector; a collision avoidance
system for controlling movement of said moveable detector, said collision avoidance
‘system comprising at least one protection device for preventing contact between said
moveable detector and the aircraft fuselage, wherein said protection device comprises

at least one of an air-filled bladder, a balloon, and an airbag system.
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imm nent collision signal and transmits the signal to said collision

avoi dance system and wherein said collision avoi dance syshem £0 @ ol s the

novenent of said noveable detector based on the signal recei v r? 8m sai d

proximty sensor, including noving said novable detector away fromthe

aircraft fuselage in response to the immnent collision signal. According

to a fourth aspect of the present invention, there is provided an apparatus
an aircraft fuselage conprising:. a noveable detector; a

for inspectin . . . | ] ;
col i si -orf?%asvm' R&ftthaspestRfths pf@é?ﬂtmegﬁ% thase inrrRvided ar Hisgestigdeabl e

det ector, ' l.h L S ' . System riSin | past_one.

or ot ecti oy cE Bepaind R B ATRR B R] FRLGHIER8LRE lroolaRl wBBEiec o
and the aighesradouplet! 3EAE ProveBBE Aetbcfol dhd QIR ARidhRYL SREREBIHIEER  at

| east one of an air-filled bl adder, a balloon, and an airbag system .1a 28

Decenber sagh®oveablsodeiecigr angl said affledst anp puixinafy semeopioesanitolling\seidt i on, t here
i's provided aB 3{3&3&:2{ on .systemfor_jnspecting an aircraft conprising: a
moveabl e HRYEERIESEIecr quang thejpgrastion phpe gircralt i Espersigdp &Figns! Bemdalfoveabl e
det ect or; : IS [ : 10 LG OV | e
dot oct or PEAZsGREL \Hsln SR LEAR SurRhPEMERURS B hflnehPufioRiAdH o
‘noveabl e atettent®its therdigral tdeaid BSRSsH dvdiiadte bftBedi A%d WhdreinsaiEsiiRBE tO a
signal fromsaid roximty sensor, wherein said proximty sensor generates
an i mmi néyeidaata systeoh moven agid maveble deteskar eway fromsthg rétkraftdn sespdnsedbl i si on
avoi dancg Sﬁ%en}‘t and. wher e'l n said collision avoidance system noves said
movabl e d&t SUPIRP 5P S8t he aircraft in response to the inm nent
collision signal. Herein disclosed is a nmethod for inspecting an aircraft
fusel age using an i nspection _

-Herein disclosed is a method for inspecting an aircraft fuselage using an inspection

system that includes a moveable detector is provided. The method may include coupling
a collision avoidance system to the inspection system detector, monitoring the collision
avoidance system during operation of the inspection system, and controliing operation

of the inspection system with the collision avoidance system.

Also disclosed is an apparatus for inspecting an aircraft fuselage. The apparatus may
include a moveable detector, and a collision avoidance system in electrical
communication with the moveable detector to control the moveable detector for

| inspecting the aircraft fuselage.
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systemthat includes a noveable detector is provided. The nethod may

i nclude coupling a collision avoidance systemto the i ns&ei%cj:mner Jt em

detector, nonitoring the collision avoidance system duri'ng operation of
the inspection system and controlling operation of the inspection system
with the collision avoi dance system Also disclosed is an apparatus for

i nspecting an aircraft fusel age. The apparatus may include a noveabl e

detector, and a collision avoi dance systemin electrical conmunication

wi th t he ARR EigpPeedist At ingpeqtign syeroior inspestingeabhpiccrald fusetage- Tog sysie@pect i ng
the aircr : I , I Al i Scl is.an inspection
Gyt om 1 e InEHEE Avedti, (HolE BTREles RS drodhlP sispE RS el Brdaeh

noveabl e tiehrstable dftedt@raghd QNELIRIAX bbidahceeNERim § RklbsiaddnmGatsioad to
t he noveabl e detector, and a collision avoi dance systemin electrical

comuni catithothe mpydablehdeteoioe abil dhelat destsb onarmioximiy senswaist comteollmgothieni t y
sensor for contrpolling the, noveable detector during the inspection of the
ai rcraft "P?Y?@B@dj%.te%ﬁ%:”ﬁ"@ﬁ@dﬁﬁsﬁ'wf@e PRrAbHRRAAYES Figure 1 is an
illustration of an aircraft fuselage; and Figure 2 is a block diagramof a
collision avoi dance system coupled to an inspection systemfor use with an
~ai rcraft BRIBEEIDESCRIPEIAMN CEDTHRESRRVIANGIN OF THE | NVENTION Figure 1 is an
illustration of an aircraft fuselage 10 of a passenger jet. Figure 2 is

bl ock  diFigirainan Bustratiop ot an sifcral) Siselageranicdor use with an aircraft

fusel age, such as, aircraft fuselage 10 in Figurel. Inspection system 12
can detect defects in the aircraft fusel age,

Figure 2 is a block diagram of a collision avoidance system coupled to an inspection

system for use with an aircraft fuselage.

DETAILED DESCRIPTION OF THE INVENTION
Figure 1 is an illustration of an aircraft fuselage 10 of a passenger jet. Figure 2 is block
diagram of an inspection system 12 for use with an aircraft fuselage, such as, aircraft
fuselage 10 in Figure1. Inspection system 12 can detect defects in the aircraft fuselage,
such as cracks, corrosion, delaminations, disbonds, etc. Inspection system 12 may also
. be used with other types of aircraft fuselages, structural components, and materials that
include these types of defects. More specifically, inspection system 12 includes a
moveable detector 14 coupled in synchronous motion with an energy source (not
- shown). In oné embodiment, inspection system 12 is a high-speed digital radiography
system, such'as the DXR-500 available from General Electric Inspection Technology,
Cincinnati, Ohio. However, as will be appreciated by thoée in the art, ot_her systems can

be used within the scope of the present invention.

In operation, inspection system 12 rapidly passes close to and along fuselage 10. A




such ‘as. cracks, corrosion, delamnations, disbonds, etc. Inspection system
12 may also be used wth other types of aircraft fusela Stlgﬁ%/gédéral
conponents, and materials that include these types of de ecter
specifically, inspection system 12 includes a noveable detector 14 coupled
in synchronous notion with an energy source (not shown). In one

enbodi nent, inspection system 12 is a hi gh-speed digital radiography
system such as the DXR-500 avail able from General Electric |Inspection

Technol og§ollisien axpigance; systam §CABHRE VR couplad \ip nspeatiopsystam di2eld @rget ose in

th t, . i £ hi,n_t th : t

nvent | orf T SSREEBRWEE BB SRl e s SRR g b 3nS 18R Y ang

al ong fusgbede. TAS 20 irclddesDacieadiesne? BRimiBOserset 20, aV RiadABRE pryrRERIm ( CAS)
20 is coupled to inspection system 12 in order to prevent contact between

i nspect i ateviegs24mnt2a aolisibngednitpe 260 Rioximity seheori 215 seelectdoallypcapiesisto CAS 20
i ncludes at |l east one proximty sepnsor 22, at |east one protection device
24, and é?e(t,’%ﬂt‘?ri 5 Bho%%P?Qd‘mQQQIPWWMﬁeP?O%?@ﬁ6‘?m9t§’Yi@”B'Péé? detesior y4.coupl ed
to dete ] L r.OX 1 £ I ely coupl ed
to det ecf1 h?ﬁikﬁbohﬁnegtﬂg)r%%%;%@ﬁpz %régéh@}etséngogﬁagrmc%e%gt gegg?énngl e sensor
that includes at | east an 2a 28 Decenber 2006 WD 2004/ 003530

"PCT/ US2003/ 020953 infrared sensor, an air-filled bl adder sensor, or an
accel eroneter. In another enbodinment, proximty sensor 22 is a group of
sensors that includes a conmbination of at |east an infrared sensor, an
air-filled bl adder sensor, or an accel eroneter. An
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I nfrared sensor allows for neasuring distance between detector 14 and
fuselage 10. An air-filled bl adder allows for nonitori ngzé:‘ljacnlgggzéd%
pressure and provi des damage prevention. An accel eronet er al [ OWs “1 Or
rreasuri‘q% detector speed In operation, proximty sensor 22 generates

si gnal sVadPMEthe operation of detector 14 and t PARUSPYP$Ese signals to
collision nonitor 26. If during the inspection process proximty sensor 22
det ectisr Rl isBb R atHilell SHRIer $ERBY, orS P HBeeldrSméteANSHI drogidr t 0 col | i sion
moni tor 26. Monrtor 26 is configured to send an imm nent col|lision signal
to an smbogiown, proxinyity sentos £ pis giemefsarsarsdhat Zwludey & pmbivatieB €hani sm 28 s
confi gur 0. jnmmdj I | td o) 4 facilitate
prevergf‘?ileﬁa% éln 1ﬂ%fﬁ%ﬁé§|ﬁ§éﬁ, %ne%ﬁgﬁ& ggatd gégtégfr%h&aﬂga%gf& e{%eé' %%g I n one
enbodiinfearéd sent@pilows fornmeedsaririgsdist@®e ibstveeemdetegion bt and fubelagenibves det ector 14

away from fysel a : rot.ection device 24 is,counled to inspection
syst erﬁr&@'gﬂﬁie@ﬁ‘gﬁéé%ﬁﬁﬂgwl? onBg Sﬁaélgﬁ B AN 8‘3‘1 %rﬁwl F\Scﬁirjn& %, but is not

| i it gfleveMtionO @ REcl@omOEPilvws ftindaturiag dbteasispeail air-filled bl adder, a

bal | oon, or an airbag system |n another enbodi nent, protection device 24

i ncl udes ot her devi.ces capable of protecti detector. 14 as,descri bed

her ei A OPFSRUAREPPRITALY FERFPE &2 SRRCTales Flgmgﬁ ‘i‘E’t“fg irﬂ%aqpe g?ﬁw‘ﬁ#ﬂe@eg‘iof i‘h with stopping
mechanixg MasdniBUsdte sichals t6lbdliisich MBEIAREONE durhgnhs ineptplifgpoeshani sm 28
recei ves an immnent collision sg@g‘nal fromnpnitor 26, protection device

24 i s RiepRBY sensondE deigeth gn yrumisnb seififion. gherya sgngbois E9HPREE 9 usel age 10. In
an al tc%flﬂ@h'rf(ﬂ&\i/\tﬂﬁ{?@d%ﬂ&rz%% 9&%{1&8@0 eI ah @mAfindn® cdlfsior4igl I | cal

comuni cati o proximty se r 22 such that when proximty sensor 22
det ectts @ inspentine reystero| $topriingn mephagisar 28 on Sthppingempdhanigmdddlipyed and

Cor 11 Spreiabi ol ERa, BELTRLY oL ARetI 4 a0 plaellif 8 1T foscr e

collision between detector 14 and fuselage 10. In one embodiment, stopping

mechanism 28 is a manipulator that moves detector 14 away from fuselage 10.

A protection device 24 is coupled to inspection system 12. In one embodiment,
protection device 24 includes, but is not limited to, one or a combination of at least an
air-filled bladder, a balloon, or an airbag system. In another embodiment, protection

* device 24 includes other devices capable of protecting detector 14 as described herein.

Protection device 24 is in electrical communication with stopping mechanism 28 such
that during operation, when stopping mechanism 28 receives an imminent collision
signal from monitor 26, protection device 24 is deployed. Accordingly, detector 14
does not contact fuselage 10. In an alternative embodiment, protection device 24 is in
electrical communication with proximity sensor 22 such that when proximity sensor
22 detects an imminent collision, protection device 24 is deployed and prevents

" contact between detector 14 and fuselage 10.

The above-described collision avoidance system 22 for an aircraft fuselage inspection
system 12 is both cost-effective and highly reliable. The inspection system receives
input from at least one proximity sensor coupled to the collision avoidance system to

facilitate the prevention of contact between the movable detector and the aircraft
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system 12 is both cost-effective and highly reliable. The inspection system
receives input fromat |east one proximty sensor coupl eﬁbﬂo thezﬁtﬁl l'ision
avoi dance systemto facilitate the prevention of contact e?c\‘?@%eﬁ e
novabl e_detector and the aircraft 3 28 Decenber 2006 WO 2004/ 003530

PCT/ US2YO3YI8E8S fusel age. Furthernore, the col | i AGBPSHHIYEHce system

all ows non-destructive inspections of aircraft fuselage frames. As a

resul tasdife. | NEREEON) BY Si@BMARvAMES! Witk giibwiPaettdetrgétival radi ogr aphy
on aircraft fuselages in close proximty wthout concern_of damage to the
det ectisspegions phairqafefusgagedrames s 4s afespipdbringpestion systepipt REIHB i nventi on has
been | LNt ek I Lok I og : ose skilled in
Che. ar P B Y R e e

nodi f | @atéronf dantage to thidetegirior thedurdlageerdessof im4ge qudlfy.ns. 4 28 Decenber 2006
VWhat is claimed is: 1. A nmethod for inspecting an aircraft fusel age
conprighAQi.,. : j t t ] : : . operating the
det ect%ﬂ\gghp‘l 132%1?889}?%39% %g%%gﬂgﬁfgggﬁ%%g{@%gﬂg@dgg ?’si on avoi dance
syst enthbse $Killeddizt &t at ,will recogoizb ithitathe duraintamecen by giranticec wthr i si ng at | east
one proxi,mty sensor, wherein saj oupl ing conprises coupling the

pr oxi n’?’f’é}@@é’ﬁgwﬁ%&% ﬁ)émcf@&é%oﬁ)g?hgﬁglﬁm?shat the col |ision avoi dance system
receives a plurality of signals fromthe proximty sensor during said
operation of the detector;




nonitoring the collision avoi dance system during said operation of the
detector; generating an immnent collision signal in res se to e
signals fromthe proximty sensor; and controlling sai dﬁﬁg??gﬁ%eﬁgadgf t he
detector with the collision avoi dance system including noving the
detector away fromthe fuselage in response to the immnent collision

si gnal . 2Whatiellodd if:or i nspecting an aircraft conprising: movi ng a
detector along the aircraft; operating the detector to inspect the
aircraft; coupling a collision avoidance systemto the detector, the
collision | : . C el Si |l.east one protection device,
wher ei n szli'%mggﬁg O?‘rl]gy%gg rlagglgﬁc%é%g‘?%%;mflﬁg protection device to the

. detector to «reueing 2 dashaalonPilwpanf fikeaglet ector and the aircraft, and
“wherein the protection device conprises at |east one of an air-filled

bl adder sensgor opesating fedetactordp ihspagt the pivaaft Bydagemm  nonitoring the col lision
avoi dance system dur i ?r}g]{sai d qQperation ogﬁ(ﬁhe det ector; and controlling
sai d novement ST'PHe? PESEREESPARCE Fstepbiodts fetsionihespdispraradanse swtem 3. A
met hod in acco(;}@;g | L2 ' RS ' system
further corrpr!isses glg\éir%%it %%%@g%&%@ﬁg{ﬂﬁsa@%@@é? ﬂno@% ?%J?‘?Jﬁglr?g

conpri ses genethaptarinigrsensonionidetec®d bich3had the bWIEIaA avolahRSPAEE GeckResAt Si gnal
fromthe proximty sensor, wherein said controlling step includes

depl oyi ng t he ppiBRlEf sigmaldignide prexindtporsorduriog seidoteratiomelthe des¢dtdrsi on
signal. 5 --- - - ------ 28 De

» " monitoring the collision avon%gn%g %§ste%r(1)9u§‘ing said operation of the detector;

¢ generating an imminent collision signal in response to the signals from the proximity
sensor; and

s controlling .said movement of the detector with the collision avoidance system,

including moving the detector away from the fuselage in response to the imminent

collision signal.

2. A method for inspecting an aircraft comprising:
+ moving a detector along the aircraft;
e operating the detector to inspect the aircraft; _
* coupling a collision avoidance system to the detector, the collision avoidance system
comprising at least one protection device, wherein said coupling comprises coupling

the protection device to the detector to prevent contact between the detector and the

aircraft, and wherein the protection device comprises at least one of an air-filled

bladder sensor, a balloon, and an airbag system;
* monitoring the collision avoidance system during said operation of the detector; and

* controlling said movement of the detector with the collision avoidance system.

3. A method in accordance with claim 2, wherein the collision avoidance system further
comprises a proximity sensor, wherein said method further comprises generating an imminent
collision signal in response to a signal from the proximity sensor, wherein said controlling

step includes deploying the protection device in response to the imminent collision signal.




4. An apparatus for inspecting an aircraft fuselage conprising: a novable
detector; a collision avoidance systemin electrical co icati wth
sai d novabl e detector to control novement of said novabl é?a%¥g&¥ and
~at least one proximty sensor coupled to said novable detector, wherein
said proximty sensor is coupled to said collision avoi dance system such
that sai d4 Abippiraiupfer avericdroairoys fsslrgemeipugsza signal fromsaid proxinmity
sensor during 0%?%%ﬂ4%%fﬁ- sai d noveabl e detector, wherein said proximty
sensor gener at 855G ®nt collision signal and transnits the signal to
sai d col i si.0n, gyRdiARERaRY $HEM infisl oft IErlr%%ioq wifdl dalaSho e%gtgétﬁranc.e
systemcontrols the novenent” of said noveable detector based on the signa
recei ved from ®abuairgh moxéniint of ssid AReble dedetditindg novi ng sai d novabl e detector
away fromthe aircraft fuselage in response to the inmnent collision
signal . 5. An #j3stone pexinty senserregumedtowpid mowghlg detegtor,wher ei n sai d at | east
one proximty sensor conprises at |east one of an infrared sensor, an
air-filledthadd r sensor, and an _acce|leroneter, 6. An apparatus, in

accor danc& M\t ﬁalg PR ,Seﬂﬁ?éﬂse‘foﬁ%ﬁit‘ﬂsaé Feliisignogyoidange sxiem sahsthatsaidyr ¢ her
conpri se i L ehanl -sal d. V. t d
configurggﬂﬁﬁh%gggﬁgzgﬁthe F?ﬁ%%&#?ﬁﬁgT%?%? ﬁggﬁgﬁhﬁggﬁﬁgﬁésg%@%l he notion
of sai d nuideadicshlddteemi,orherein/saidprominhtp eenidt pafEEsbaMGRindhE JdlIRloaIsiEnd, Wherein
sai d stopping nmechani smconprises a manipulator for noving said novabl e
det ect or Hetpnpitnibe rignal foc paid eolfisiem lauejdance systasp cand ewherein tshid doffisionent
movea! o FIOPARE 5y s E R hgp ol i paipaiediepdy b on the Sgaa ™ " %

nmoveabl e ecto
received from said proximity sensor, including moving said movable detector away from the

aircraft fuselage in response to the imminent collision signal.

5. An apparatus in accordance with claim 4, wherein said at least one proximity sensor
comprises at least one of an infrared sensor, an air-filled bladder sensor, and an

accelerometer.

6. An apparatus in accordance with claim 4, wherein said collision avoidance system further
comprises a stopping mechanism coupled to said moveable detector and configured to receive

the imminent collision signal and to stop the motion of said moveable detector.

7. A method in accordance with claim 6, wherein said stopping mechanism comprises a
manipulator for moving said movable detector away from the aircraft fuselage in response to

the imminent collision signal.

8. An apparatus in accordance with claim 4, wherein said moveable detector comprises a

digital x-ray detector.

9. An apparatus for inspecting an aircraft fuselage comprising:

e amgoveable detector;




9. An apparatus for inspecting an aircraft fusel age conpri sing: a
noveabl e detector; 6 28 Decenber 2006 a collision avoi,d@gfe sgsg&g\ for
control ling novenent of said noveabl e detector, said col I1°i0R avol dance
system conprising at | east one protection device for preventing contact
bet ween said rmveﬁb_l e detector and the aircraft fusel age, wherein said
protection devE&8HsigAFYidage systemptos consrollingrmeyementy off seid| agveitie deledtor, a
bal | oon, and ap,4ai ; An_inspection system for. inspecting an
aircraft conpr ?%? ?léé’{lgi%gaﬁﬁﬁgbﬁyégrae?oén@%ﬁg aﬁaf[‘%‘ & étpr?)tﬁcémlbr W?nptﬁ sensor

coupl ed to sai grev@viegbdmaceieeh 84id mdPEibleeteBlo}l Akl tRNiRYA (HRANEE whESHEM
coupled to said noveable detector and said at | east one proximty sensor

for control | i népiderotctinyderipd wndses ot lorst cherdf agait-fitled bisjdercs badlnogfind 41e
aircraft in respgonse.to a signal fromsaid proximty sensor, wherein said
proximty sens%"&aﬁméep’at es an i nminent collision signal and transnits the
signal to said collision avoi dance system and wherein said collision

avoi dancelémtimxﬁgﬁﬁﬁég- fdga}é%%gmgmeﬁ eo%por. away fromthe aircraft in

response to the inm I'S1 6N shgnal "PHE A" system in accordance with

cl ai m 10, wherginbveabledetadior €ast one proximty sensor conprises at | east
one of an infrared sensor, an air-filled bl adder sensor, and an
accel er orret @r . atiest one pypximitnsensoroudediangié moveablesleitonr; 0] wherei n sai d

~col | i sion avoi dance system further conprjses at |east one_protection
device for pr e%‘é“ﬁfsi' idees Systombgopple tossaidmoirsollg Hetector and said at least one

' proximity sensor for controlling said moveable detector during the inspection of the

aircraft in response to a signal from said proximity sensor,

wherein said proximity sensor generates an imminent collision signal and transmits the signal
to said collision avoidance system, and wherein said collision avoidance system moves said

movable detector away from the aircraft in response to the imminent collision signal.

11. A system in accordance with claim 10, wherein said at least one proximity sensor
_compriscs at least one of an infrared sensor, an air-filled bladder sensor, and an

accelerometer.,

12, A system in accordance with claim 10, wherein said collision avoidance system further
comprises at least one. protection device for preventing contact between said moveable

detector and the aircraft in response to the imminent collision signal.

13. A system in accordance with claim 12 wherein said at least one protection device

comprises at least one of an air-filled bladder, a balloon, and an airbag system.

14. A system in accordance with claim 10, wherein said moveable detector comprises a digital

x-ray detector,
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device conprises at |east one of an air-filled bl adder, g YAt 100 and an
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15. A systemin accordance with claim 10, wherein said collision avoidance
system c¢ r. for.recejvi the.signal fro sald OX|mty
sensor, wﬁgerfél %Esal Jﬁﬁ%gr?f%&% }v}stﬁ) R Ty Qege‘? Pl e RAISAe A YRGS Y
col l'i si oncahgiRad:; and a mani pul ator for noving said novabl e det ect or away
fromthe aircraft in response to the immnent collision signal. 8

* amonitor for receiving the signal from said proximity sensor, wherein said monitor is

configured to generate the imminent collision signal; and
* amanipulator for moving said movable detector away from the aircraft in response to

the imminent collision signal.




