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can §grﬁgrdﬁesa I—ﬁr‘?[lﬂ “fél"irﬂdﬁstﬁl@ﬁt”al rfdternativelyr adieare statciucn caro comprise a stationary
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can liottIdmBi &Sncﬁ@@ ERRUL RSinkile tecAtaid
dmc&g m%% ﬁ%%“ hgn1the sﬂ&ck fo?@égegggggféﬁiéghg(mmﬁ§erasvmlbe
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502 ganetingisignatbORat tace Rided irdo thh%aﬁ@@ﬁihé %orﬂéﬂer%ﬁud?ﬂcthé RV electrical contacts
503 Eee\ﬁ@eﬁﬁﬁéjcrér%rmrésgmtﬁmwe?tﬁeg358%861 an g%lf’_l_ %Eﬁﬁ%&{i%&dg{ examination. The

g ar rangenent nsor
RF retinesigqapls 4o g CaY”iy@éfheffé’f"ﬁmﬂﬁ rideuexaiminatior)) @reenecavenfby the one or more

receigere {902 rthrstighuttie ufoﬁta?ulf bO?%ndi e §I66tﬁ‘é¢%nnlgéron4tg]t)1e crane arm assembly
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a contal ner un
antennasystams seipiieg the RF netprn signaty tarfee BF meivemroRy TheIRF receivers 502 then

delivarpiiceREl Eﬁturb&bﬂalﬁl@% data¥biiéRioh By Jnra@rg? sycstternpghbi{ & tﬁ(? gyspe%ﬁc'shown in FIG.

ssed £ as conprisin
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analy8iisydterh for futBerdfdceddihgvi ew of the present di scussion
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st Wil referescet thaiG.cana gaippmolidctiansys@m BYY, 6 i §%n$ple4 14 cbrﬂm unicatively
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i on. For exa
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of theaRE pensrr | devies($) O3 sduchi @l Ucidblh the GRARE MBI RRSIEHBhY ’shown in FIG. 5.
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t he sensors exa
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structure that is separate and i ndependent from a

crane arm assenbly. For exanple, a frane structure can
woanprocsme4a fork lift truck structure. AlternaPCYRISY06846255

frame structure can conprise a stati onary supporti ng

structure that s orts sensors 414
onif St e i P Rategt 6T BRb oo oot SOHel Je fisgpamele, rprosent
detdilbd spavtralalatzdintredacke parocnatenbsdevia hati@Esideectep exdétioran. | n
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B B TSR i D88 iy e oo o
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SeEreE et o M
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for further processing. Wth reference to FIG a
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conmputer, nenory, storage, and a user interface 614
such a display on a nonitor and a keyboard, or other
wager7/oemput / out put device. In this exanple, thechwsal06/046255
system 612 al so includes a multi-channel analyzer 630
..and a sp apal zer 640. The nul ti-channel . .
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sengQs (hsrect! éﬂ%&?&ﬁfﬁwfaaefdposmbleasomé@ bé¢ lentifin®  Dneecthw ahg oramore possible
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by %M’Qﬁ@é‘ %?Ceéi'ﬂ% B BBt inp d"hﬁ@efd‘ihar?afﬁ'%maiﬁﬂals goods, and/or
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each Known' 1 sot op
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This anal ysis by conparison to various spectral inages

associ ated with known isotopes significantly enhances
woheo7roesdoabi | ity and efficiency of matchi ng acgarmuseno6/046255

spectral inage data fromthe sensor to spectral inage

dat of eacH6 ible isoto e to be identified. Once
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h I sof ope m x agai nst possi b
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alloty r%§1€{éh/ loc-gté‘a Sgtg%% h}’ %Jp{ar@gg ySIrsgrénSe erage tﬁ? F?@?’cgﬁ 66? and to monitor
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i sotope present. Exanples of nethods that cah be used
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identffivdgttoh oheFeo larddedneounisnatt dacgo 496 rfave6 tahd Lembisy, Bﬁ&ﬁ&ﬂtat &f%mrauway and

mterrﬁ@&jdl §ltahc91@ %%Eﬁ 6)5 Apiﬁ?nelsf trd%}(g V\La?et%OUSe eaa?('iif?tq’?é Sarger W?@ments and at
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weypsi7@es®di2 and to nonitor the status of radi aPCOMWS2006/046255

detection and identification of isotopes and/or the
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Oneyfpine of ‘&W&Pﬁﬁu Powwmaé@‘sﬁ@@mﬁﬁ% aetiverls HengwRst-ias. commugication mode where

wirele8$ \WevikesC QUIBRLIAY Qéﬂbllé&ﬂoﬁ Sﬁbﬁ@FPF&Nér& ¥&sbrs kmv\ﬂbpl ecI BE various frame
e

sudlies; BEEay “Gmupere of § sBFCMiveI M 8 Beicatopr (REMBeafon fashion) t
dynapisalig estehiiph @rf@tWQDk pforsighberingheretssatericesf Ophiiaping ingad-hoc mode allows all

wirefe@81H&Vidas KNItM@ Fdn&é Gfeéab@ Bth@ryto td'%@m/épéﬂd%hhﬁﬂlc&te irper peer fashion without

ol FpuTER ) oo ARGl dn G1F PHEDE: e TRIAASG HiFHFgP deyiee i such a network wil

comgpinieatddis dodecied Byiatiqmedaia iwity thdrethey stigitoriegraeedes, thatlibbn store all the
colltedi rh@Mof d‘ét%ﬁFJm’ién @%Hbt)mg‘ gégsér%ggigésofbo i Heﬁ{ogﬁfoamﬁﬁ’%‘ﬁé way, when a

of sites can saf e nonitore
categgol B ST D G RBTIAS W QIeeishBrIsPoRFgS JORfisienditerrogate and
recehvandliectey dppefrat iab Msigsheting aensbr aenices J0E  ThiE A HSEEUMrly @8eful where the

sen dé\J fJeH %66 Qr%%g Ib)& P%al%fj@%lng Sf?lf.ICtL{: éSQ’hat]mclddte o%g 8ru rln?re%ontamers which

. ear erent I ons can-
are P?rwﬁ?rtlshétagﬁﬂ ﬁb? ﬁ@t@whanﬂ@e ev\érPPWP@atThté‘rﬁ“ﬁ\Mmé@ﬁ EmMple, examination of

contdigére Gdcatd chebid@B tcbiityr dfadtadid \Qﬂﬂch &KMS'V%@FEJ RWbrp Biffelilfbr impossible to
exalmal& Wth&]’t First Ea%ovnﬁ@< HaR ont%awero ﬁ’om the sgac%m H‘Futs (?pmunt g@%&s %H?or{ operation, for

conmuni I enot
exaralplp dwharzﬁtﬁ @nta@ﬁmd/étyeaﬁqmﬂy wiilg mmmngffwmassMﬂ undhgrogzed contents in any

of tHe@bo@iQinaiD WioSasOdnoff Binfie aﬂ%ﬁﬂ&m@'},ﬂlp%ﬁﬂﬁgeme dﬁié%llé%ﬁon system 610

T SR ST
collegtigny $ysiemeGidi wapithintetregateathe aake os umhe edrisers 7p0 awestet habne or more frame
struéﬁ@&@m'tlﬂ! &ﬁtaﬁi@pééﬁ:ﬁossh%f T@@GQ{Q cBI%ctlﬂff\%%t@m %% %2 g%ﬂumgatmg with one of the

ﬂ of ord |narY
sensgr %50 oyl é)epﬁbi?s@rfﬁc esBf Ll eqtfcﬁ féom Rl fgesegaars GG in the ad hoo
netwdld can be nounted on nmany dlfferent types of frane

structures and rel ated environnments. This nonitoring

capabi | it both | ocal and renpte nonitoring, and at a

S| JﬁFPF%% g1l PoeE eRWioRings Bircyits (egireNjderRpwan tbuetuanYiagt least one power
bus g (¥)Ho all b et edtiogics ysddaies, mdochies .rathglsgﬁuofrImantAddutuonany the power

circut® Wﬁrev@é W ﬂl‘a@%r srﬁ’%gﬂé. tgﬁ% Argcgs% 9045 y-ﬁ‘tls gf‘ ows the processor 704 to

noni t ori ng ction ca e COo
moniiqs yhen awem 99pd gfvher pruer iy aaitingdeqew. tryb%l@tt@fcondltlon e processor 704

can badanciats @heoRNnlisthe arelees BaMMhErda6sh MmBAOTHY Bakd 8a collection system
with the radiation



detection by conbi ning appropriate sensors and
detectors for these other types of hazardous el enents
wei20d7/065004 r adi ati on and RF sensor units and nMORCTAIS2IVG/046255

system according to alternative enmbodinents of the
it should be

i LI R T —
actigny Zoa Axpnmie, thedgengiinatior of HRORrtslas Semwer 700 with Ge 1@y pawertatrm can prompt
ser\ﬂiﬁpde%bﬁﬁ’d% r&pRlch QY bsﬂfewe(o?% ?@MﬁFg%Sch (Bgttery oé(fqﬁe 3 sensar 700 as soon as

@ glng) hon I equl rerrentS sensor devi c
POSERYT Sflﬁ)?i’fs 12 Gpn '8ﬁ§ar59?q96@§ ap{ sqsire s’lW'%@fé Bch a device 700 that
has Isertttaprajarheativath g @seliabld ppwedondiflohs EThisALIl A8lp avoid false sensing, or failed

sen§ T?QC ggHgﬂPf?sSby s-gnéo?s ?’do tﬁ%a@dﬁ%haﬂ%@&??se sensors 700 in

erent nounting arrange S'relative to
dlfferent types of frane structures, and w t hout

neeldierbgttér@owe;cggiéﬂ:%r@@wg& 7@0:&% é@i’d@b@in |e|1 acaﬂ%‘{{r thutﬁ)n sensors, can
o R B, £ e D P L oL, e or o

devigrsy T 0ogandles petwed o ore or morebinmetsudaces ¢ rreahtainéhe A suggested position,

accdi’dilﬁ@@)scﬁr@renm&n@m bﬁ %@lssd%&@ofttﬁ@c&gr eI ooygglluygl 51‘ the container to
ace (CI rCl{I praocessor 704 stores

oo Pyl p @S s Brosh o S FSRIB 1 BF S0 A R pRPrecetd by hose
of orip@ry skiién Hrereotriy vie@®f Hlegmesshiodigssstan friutiple 3bhsdrs 700 may be used and the
sendofy RITRLRhE n%ﬂﬁe@fnrbﬂ\] P%t%gr\nﬁtﬁh‘%@coqgﬁn%r %ﬁ% &Xsic}ehog the container, or any
cessor to performits functions
CW“EB 3? -processor 704 for the battery pomered
sensor device 700. One such function is the

Comﬂgr‘éeﬁééé' folamme)s %Bea&% I GC egn d%‘&b%dlf su Chértggieglﬁ%e%:toﬁ "he outside of

ata col ['ection
contgipgss. egybedagqdn (9 meuripE il thers E\CKIP@:Ned?Pkmg mechanismsxbatreegommonly found

in mbst staadtY eldpplmgacdnlarnenlseSﬁeé‘eqmiﬁéme@ﬁhn%% |'éreat§)rM§l|yr’(9unB%t the corners

of a® &gﬁ%ﬁr %gtr'éﬁg ea\rge %b(}utwig enz,ﬁczns fcg wm{;r%? \&ﬁa}lfdgfc)ig S@d ‘Hwe stezg'k%g interlocking
SCRABNAMFIATE 2ANMENIY I8 ugsrpordss dleewnsid n By wimbédsling $ormapuatihgh @ sensor device 700 in

the ri€HAMStH0¢Gra tof @Btaﬂl’{?@ﬁnmiﬂg Wb Rdnies S%Vds%g%ouﬁﬁiﬁrb ?ezns& device 700 in a
700 deploye

e
sensgegcHPOotoHlerbe( mweaaffp@eiiy tspdge eront@nhel nordatts ofcohgfitarsONThe use of these
sensbﬁdéi%@@r'fb@m boeneRiteAttking hné%hé\ﬁérwgf fcoﬂt%l %ﬁ J:&]Wnuqqatmg with each

eratin I n ad-hoc I’TD
othewln faglAéjs ocmo&l%g/oq}\ﬁ%)lwlwr? P§ stogs vg%f.@hto&plﬁ@ plopgrside a cargo ship, initiate
commurgeatios witin@nyc ofrthenwicsdss dommpeiettioh® -niBles f7ae hiooﬂletermlne if there is a
radiatibr Q&Qé@uoh BV b Hiddy Gﬁﬁén{e@l eVt %ﬁes ap 9' %Fesd deep m a setackhof gontainers inside

, every nel ori ng MAre
the CEEGP\C%PH‘% s dArHetCaR ashatagecbjen embedmeniay Aeinsepedkinention that has
not beert availdide iotHeqrastnei ghbori ng devices that then store all

the collected radiation data from all nei ghboring
sensor devices 700 in nmenory 708. In this way, when a
daf4eBENFeOice §f ragigionrpae be fosbrimprixiaity ds onei dr mopme thif detectors 702 in a

sensbIBOYEING S AWrCENR shOWN IntFICAY) tb Fgc%fquﬁltlﬁe%gﬂ)rét%ﬁ F M€ detectors 702
thm“%h("'ﬁf%ﬁ'ﬁgat&%% $L %mtla ?WF?@QF g sensor devi ces

I'STsS par Icul ere the sensor
devi ces 700 are depl oyed on various frame structures

t hRIadu’athﬁ lde@dEtoR 782 Fe KFBWE toAIL @hé]@d it BH kL, afh%o Igectral analysis system
g envir

t acked handl
Y e R
SPGC'F'@@atOeeF fhetare tohrsertam ther confairer sidec lexarhination OtTogiroviddeaccurate data over
time, W?Mhﬂe hﬁlo\é@fcéﬂ dintd béfhl-ﬂetexﬁrgeseg g%ﬁ@ ol @r}aeq’ecﬁ?r( 265 &ﬁlng lc(:allbratlon checks.

The BQ J E L. emyin eumr rom-t
‘Fﬁ "at9 Eﬁﬁs SE"Hi DBrHRGeYROCL 2 Sprlelopisabmaterig} casxbgrpl centinueus exposure
sourdezat dheedetentar i0R carsinteanittere f($electiven ekyoswii doerec8dtich @6 i cup that can be
for possible unauthorized contents in any of the
containers. Al so, as another exanple, a nonitoring
ship carrying the data collection system 610



and the analysis and nonitoring system 612, could ride

al ong a contai ner cargo ship and the data collection
woeysi7@es®di0 woul d i nterrogate the one or nore BEMAS2®G6/046255

700 nounted to one or nore frame structures in the

cont ai ner cargo ship. The data_col|ection system 610,
opernRd %d?ﬂ?%?%%ﬁﬁcﬂ\@‘w)ipﬁseoﬁ% spurq fos caliorplien)s or7aty coBipptipnips one or more
sourads & theddtedeai 702 ahtver éiafﬁease(h@d)rl 7001 @dreferembe 8ibhal @bmtdetecting this reference

sour%g rESQrﬁa‘-‘ryzZQ Q)ty tne H?Jﬁl c%gnrﬁpgnan y\@slﬁém EQ@ t<p gllistLJ? %@?{ﬁg detector 702 is in

cahtwt@n aﬂf tlpeégg@ctq;ﬂgz m\,@pf qmlyatkmarywewlta(phan@ﬁ! anamgzer system 630 modifies the
recefle@ QbletBl gfa from Al ﬁucuﬂﬂﬁeng&ww&s by thé @et%&&sdlarta ifalibration (sensor

<A C its 712 a
e S LR et T e ek SeConBi) i B spgor enaiei
systeh&4pr ocessor 704 to nonitor when power is good and

when power |s getting too low. In the latter

iti rocessor 704 can send-an al arm
C o er gl e eg S AL e SESe ARIPE 40 B i Meherdipre gRoftware, or a
combihatiod aff hadeblecart!isofwaay.s Aey@df aacmidib@td & prefentd enbdiment of the present
mvepﬁogcc%ﬁ Sﬂer}gal§¥§‘neéncgﬂ'l%hzea_l?ésﬁloﬂlnll QH@ c&rﬁ}%te?%éétgrm &rqn t'aachﬁrlbuted fashion

ppropriate corrective action
Whered@ﬁ%rﬁfrt. JAPEEh a5 SPreRd 3sEnse .Semr%lrmfgfémﬁtef}'@emw%syﬁﬁ@s Any kind of
combatér §yoreer - dilotienapharat 3raaaméd BEtatiyihg opeths eetebs & cribed herein - is suited.

A ty{aﬁglc%%%lng%%ﬁggﬂay én%rsoqft\%anre coﬁlEEbregaeg{z@?al %ﬁrﬁgger Xc)rr%p%er system with a

nsor oon
compytor pragraghi §ate yaer beieg @e@qdowda%c@eda@ml%thgwamﬁuterr #fgtem such that it
carri@8l6iit tik rdeMbdsiedddBed heréin.nas sent an al armindicating an
unreliable power condition. This will help avoid fal se
sensing, or failed sensing, conditions by sensors 700
t hatn érerodimant a¢doediioelo prarent.invehiinisan takspybegpereddasidn a computer program
proda6tNwREHh Q&Nérfé@ssalmﬂg feaﬁj%l'bna@mb e .%Qle%n@m AN ds descnbed herein,

en an
anc b £ PRt opaa £ gBERT SYTEE scpleyt et et meRadho) Gormputer progrem
meaps @ opmprigreprogram de $he7PEseoticonaxt meamteeyl expressive, rangoarguage, code or

nota'tl&n ef a Saidfr RERStOs |ﬁ%eﬁdéett@bé"u§é a s@sté‘H glg\ﬁﬁé Q{jmf&ﬂﬁétﬂbh becessmg capability
cordin t o one enbodi nent ihner surface

1 PR AR (TR PGT FIEEIM P9 PIteher BN A TRelPIae &) conversion to
anotaér laguegr, abdear,cestiorn; andinedraductdn in g difdenanateniioeni al s

in the container. As can be appreciated by those of

ordinary skill in the art in view of the present

di Feak sPaprterRypteMINaY Bdifleng o7 OTPrregMmEers  detiatdeast @ lgamputer readable
medi@n aiuang/ 8 GompiteD® FEaU faRd insBudidys, MRssbided NorWhédlhde pdtRets, and other
comE@thI r%b%%fe’ lm%ﬂ'ﬂét#aﬁ fr?rlijlt%ggnaﬁesr c5?&@ Blg%eadllurr]r?(r)ahe coménuyea renadable medium
mayislusia nerreelinBRMoTy ciueh eripPHyashonerens Ritkdsiveimempry, CD- ROM and other

perrGPBhtAStRRES., /Qf(mielﬁjéﬂ?da IcBmp@ér f@&'&ﬂleﬁ‘%eﬁ@% Inaﬁ uﬁ:ttﬁ@kfoﬂgzxample volatile
|nterLock hanls t hat

sori Qe fUe 5 AP PERT R O AP <R B it e MBERIfy e computer
readgple rmmlugn@axap@nm@e werhpujer freasiable dnforfriatiorcio rarteansitany state medium such as a

netwoBNinRi AABlr a-ﬁeﬁ‘f\fo& |ﬁfeﬁa<%b9blhdn4@a Wikl hOMokUMANIRRISS network, that allows a
i nterl ocki ng nechani sns are

n

COmM@Fﬁ%mia SH g@“ﬁ&?@@%’ Wgrm\ﬁg?rfd By enbeddi ng (or
nmounting) a sensor device 700 in the netal structure
of a stacking interlocking nmechanism such as by
mounting a sensor device 700 in a cavity in each tw st
| ock of the stacking interlocking nmechani smof each
contai ner, the one or nore sensors 700 could be nore
efficiently used to nonitor the contents of
contai ners. The use of these sensor devices 700 in
every interl ocki ng mechani sm of each contai ner and
comuni cating with each



other in an Ad-Hoc network would all ow a US Cust ons

vessel to cone along-side a cargo ship, initiate
woammpasoat i ons with any of the wirel ess conmuRCTAS2®AS46255

nodul es 710, to determine if there is a radi ation

detection at a particular container, even one that is

st dMBaudesepeiicerbodiments obhedryettionrievesbaensiisglesedathosahaying ordinary skill

in trtdriowiin Uhderstahi itigat bﬁan@e%#mefm&%% th%%@cmc%ﬁﬂ)o@lfneﬁﬁ without departing from

nti on bee
tho STRAL BB o e By YRR SgonP BF B rtorupl et B Bircied dpprefor, o the
spegifigerpodimsnisdandit isrimsidet that the appended claiprsecowér anfjand all such applications,
moditRbifshb,Ah8 erBddith htPwBHNHRE EcopBBr t(‘.é‘lor%Qe@ FGertigRSOr s 202
shown in FIG 2) to facilitate real-tine calibration
of the detectors 702 through communi cation with the
mul ti-channel anal yzer 630. Radi ation detectors 702
ar ek QWinih& ibave anal og drift over tine. The spectra
anal ysis system 640 typically relies on accurate
spectral data (within calibration) fromthe sensors
700 to identify the specific isotopes that are present
in the container under exam nation. To provide
accurate data over time, a mnute radiological source
can be exposed to the radiation detector 702 during
cali bration checks. The radiation source (such as a
trace | evel of a radiological naterial) can be a
conti nuous exposure source at the detector 702, an
intermttent (selective) exposure source (such as in a
cup that can beopened or closed to selectively expose
the source for calibration), or any conbination of one
or nore sources at the detector 702 and/or at the
sensor 700. A reference signal fromdetecting this
reference source is analyzed by the nulti-channe
anal yzer system 630 to ensure that the detector 702 is
in calibration. If the detector 702 is out of
calibration, the nmulti-channel analyzer system 630
nodi fies the received detector data fromthe
particul ar sensor 700 to bring the detector data into
calibration (sensor calibration) prior to placing the
data into the histogramfor spectral analysis by the
spectral analysis system 640. The preferred
enbodi ments of the present invention can be realized
in hardware, software, or a conbination of hardware
and software. A system according to a preferred
enbodi nent of the present invention can be realized in
a centralized fashion in one conputer system or in a
di stributed fashion where different elenents are
spread across several interconnected conputer systens.
Any ki nd of conputer system - or other apparatus
adapted for carrying out the nethods described herein
- is suited. A typical conbination of hardware and
software could be a general purpose conputer system
Wi th a conputer programthat, when being | oaded and
executed, controls the conputer system such that it
carries out the nethods described herein. An
enbodi nent according to present invention can al so be
enbedded in a conputer program product, which
conprises all the features enabling the inplenentation
of the methods descri bed herein, and which - when
| oaded in a conputer system- is able to carry out
t hese net hods. Conputer program neans or conputer
programin the present context nean any expression, in
any | anguage, code or



notation, of a set of instructions intended to cause a

system having an information processing capability to
woeod7memoa particul ar function either directlypror/uakioend62ss

either or both of the following a) conversion to

anot her | anguage, code or, ngtation; and b)

reproduction in a different ial form Each

conmput er system may include one or nore conputers and
1. at A%@%ﬁor@de@&ﬂ&ﬂér@ﬂdernﬁﬁgﬁ&ls.?/stgi‘ﬁdéomﬂl@hé owi ng a

ter to read data, instructions, nessages or
$HEWE s, and ot her computer readable
|nfmemnmpwmammmnawmsconputer readabl e nedium The

COW%@%oFe%ﬁi@Qgt%&%ﬁmn%%%w wh&glh H%eon@%PmX% \;;%T’nnla sensors and the one

nmenor such
or mef a?ﬁﬁ“%&%ﬂS%PW@C@W%@ %dhﬁ irarm]%ttur:swe téat can be
locateainp proeimity adeblamen@dietsRafmytidnncl ude, for ex anrpl e,

vo déaé %laﬁd i@o&l?cg?:r& §¥§?ehn %om;nhx %atwé‘fiéo%%%d Wq@ﬁlﬁ S8 P morg gamma sensors
andltlmg@r @omilq]ﬁ@tﬁ@yutm@pmqogefot @qilpqmg radistionldadd &om the one or more

ganinfHf $2h§oad Arnhé 6heaortrﬁoaé1§dh89fabé rﬁéht@dneseﬁﬁﬁé um such aS a
netmo net wor nterfa i nclu

i rofstaBreayee bt e e sPEf wih BRicliy e Sotector
systemniourrenaringhisieardms vt he coleptad edistieetith| e

| nfe%p@'&Fdl Qrfblyﬁlstsigé}é‘(g rboﬁﬂ%lcgﬂv@ly%mb%'vmﬁ%esmﬂﬁ chdfel analyzer system and
di scl osed, those having ordin

e R 1o FPLEFRA Storito e e s AV PRAE Ol Eeitian ol and he
histggaates tb detettgadiggioo iahd © idambiy dheremnmbse wbtohesdssoiped withthe collected radiation
datd:rom the spirit and scope of the invention. The scope

of the invention is not to be restricted, therefore,

t o &Y deigelaragecnazhn i sipdia deta raprsaniing igotpha soRetEetfon saby the spectral
analyhesysmpe wilerd oad ai Mdre spackrtl iBaYeLs dtdebdah the ikt Bata storage unlt represent each

lsot("}b%p hé ﬁr@! da@%@raﬁ@ﬂééﬂscbgh%] %&ﬁmurﬁ%ﬂveﬁy@(&ﬁfeﬁ% the Y sgect lganaly&s system;

resent 1nve
| S: %L’)f\?r gtian pr %qsﬁﬁﬁl asiesh cefen eicatively areled w@h‘ﬂﬁﬁ Shesheliapalysis system,
for @y@ilnﬁiﬂhe Ei@ﬁtmédi Bhd@ ' mdie fsbiapas =pl I etdinmie (1R 1RsSble MRERals or goods that
theygrm |s0rs; one or nore solid-state neutron
rs mhereln the one or nore gamma sensors and the
on ea SGPOWG@ supgedneang fas siodng dataregrenenting a nenifegt relating to the container

undé‘r@xbrﬁﬁ&tlo\ﬂ{ Qhé/ sé&h@@laﬂéj st@fégé Reads’ b’éﬁﬁ? g?rﬁ@?ﬁﬁéﬁﬁ@y EQRIed SRR the information

procg érhgi SIX%\? DtHe n ‘BrB?"é’ ntpéqc%%sg}gg YR feEBes iBrrogpatngr e determined possible
mateyigisron adasia witly tleynandess rebadingiat the ¢dnéairenender exanriratigatordatermine if there are

unaStREHEd Safisls SR o\ @nRinedRitin %9'055431@&%’18 MeHhhdn.
sensors, for collecting radiation ata romthe one or
nore ganma sensors and the one or nore solid-state

2. neuthe oysteseofieirs 1, whemelh:t | - channel anal yzer system
COWHe%@HoPéed%n%oéépgcﬁchﬁepthet he digital data

coll ection stem aring histograns of the
col | ect 'é‘&gﬁaﬁ’é’|a§?'P%WtQ§3?eaa”dé‘”§'®€é@thP| camEr9si s syst em
COMuUNI swasdrveoytieroaf3l4tlondettdr befi@efikdviang BENKER! and
analyze col | Lon

syst Jepg‘c%ﬁ‘%s%g]éap& 159 Etger a%w%?rﬁégalfeﬂ ang gﬁlllteé, Catng d

r adheaﬂ'ﬁeﬁhmél@tsg“%ﬁafetnﬁ@ff’mSg'ﬁs@giﬁcz@mrlseo detect radiation
and to iirdkejréted dnamiRenterfacBBR@anaRR O BEE: 85HeErainad Wi th
the col la%gd%%tc{r?dl haetrma ne&{ronadétectlon



a first data storage neans for storing data

representing i sotope spectra for use by the spectral
wanelyssm4syst em where one or nore spectral i REGAS2006/046255

stored in the first data storage unit represent each

i sat.ope,, the first dat t or age .means_bei.n .
3. ¢ onfHAmAET SUT) S BUEP R s YHLE e e appaptg supporting
strugty@tt@q’fporamisemartyrqﬁﬁwpiqulpw'pg-og e=8e &g @?@ﬂ@m& spreader bar, a stationary
supSSTEYIK REHICK & HiptRHIBhE @ 1k, B r&iNGr, SREEHY BbRBRIMRrEor.

system for analyzing the identified one or nore

i sotopes and to determ ne the possible naterials or
4. gooUw® sy$iah of ¢y 1t elereis dretframarsttucurs soonutedaha ssparet@gepporting

strugfﬁl%rlﬁ‘atfsq{art%F :Qflfﬂcl}lﬂgt tl%@it.a representing a manifest

relating to the container under exam nation, the

second data storage neans bei ng communi catively
5. CouUpHeagstevh bihcldihel, windrein fratfiatne spti@oe BIhapted\os taas@parbidupporting

j ' [ fur r aring
srup e B o4 RSO HollPa T Pt biden 8, SRR S

mani fest relating to the contai ner under exam nation
6. t o0 Tetssterh Becldih 1t lRRS camprisiigaut hori zed materials or

oG TG Syt M BT ne PR steyre forpuotectng the one
or meFRegasiMagangorg aththe s anase sabiisieieseuirengeagprabeinh mpaitesipn the frame
struktodeer f ace and anal og to digital converter, sensor

resolution of 3.4% or better between lkev and 662 kev,

and sensor resolution of 12% or better between 662kev
7. andTt@/sstem aidkimn ewitarein te froestreadire #-nsduated on euseparate supporting
strustfidS&HaSvHeRIHhé stfock bﬁgoﬁﬁ{gastyﬁgmgﬂ)gécg@ hOb& §36& gé]‘gma sensors and the

nd a nod For

anal og to digital converter, er at or
one Oh EPIFlidERIe PRiiron §8Rsets; fiom shockiRreesgfdip ént Q0 GFqregs prepent at the separate
suppdnigngestractirh evdry minateSor amcixtenéed ricdefitned on a separate
supporting structure that conprises any of the
followi ng: a crane arm assenbly, a spreader bar, a
8. st atesHEeTy OkAgp dr herein therflemeistrictyre perRprises aftigast a partial housing around
the grleadi énoredgdmntiCdensdis Brid the 689 or neiEsARB¥tafOTEDiIrdIEdenSdts.
thereof. 4. The systemof claim1l, wherein the frane
structure is nounted on a separate supporting
9. st riiesystem piriaim Bswhrsein thefat lgast @ miartipl Housing eamkprisgs onlgemore housing
wallS ¥&dch&En B theGlaricBtrdsturéherein the frame structure is
nount ed on a separate supporting structure that
conprises at |least one of a railway, airport, and sea
10.porthe systemmef ciajm Bewher@n thglaélesst stpertieldiousihgaeomptisesfasanipiste enclosure
aroup@ R dné loNBlore YahRGKNn ARSI \Ghe DY HoRBoMRGER MGl s¥nsors.
coupled with the frame structure for protecting tRe
one or nore gamma sensors and the one or nore
11. solTihg-sgtten of aegut!r forthes eors@isiigbei ng nmount ed on the frane
St rGHEN Ssorbing -sryhs?en‘? Bé\é&%mcgfy cStljpﬂ)éoiWﬁ'a syg%p%: b%& Bﬁegawrﬁg‘gne; and

structure 1's nounted on a separate su )

st rAREPIA" Bousifig FONRBING I AR & BRIE SRMAB SERdersrasd diesqne er more solid-state
neufpancieestrs arg b_telmg naneted bn thelsPregd@dibiar SRS SHiosk absbriinttsysi8@ to protect the
one 8 mBRgEmi sk iboRl At Shd Kl A0 SERBRES nbiRMSNAeK 0L GES

of mup %0 g(?é G For c6s proes ent Q}S&%tﬁ Qelg'gﬁg?%stog ron S8k forces of up to
200 G-forces present at the spreader bar every minute for an extended period of time.



supporting structure every mnute for an extended
period of tinme. 8 The systemof claiml1l, wherein the
wonemeson uct ure conpri ses at | east a partial ROURISBE6/046255
around the one or nore ganma sensors and the one or
nore solid-state neutron sensors. 9. The system of
12. c| Hieraygemwii gaiey n further camprisiest a partial housi ng

c oér%dsﬁ@%r‘éﬂrﬂalﬁiﬁg ReloBe BahiSE @ﬁtmwabérﬁson&t thaabusthgtbeing heygedly

stem of [

consefe e Witk % Shurpenel o SEPHE R i o b, SHETHE Busing rovicing
mining cdostion ef garuneTddiaties pessinadhronglythe @faﬁ‘rﬁ*at%féﬁ slﬁ?ageSan &a?fhfé the one or
moreQBRNRlseARFE sol i d-state neutron sensors. 11. The

systemof claim1, further conprising: a shock

absor bi ng system nechanically coupled with a spreader
13. barhedystemgd nibimy1, durherecomarigingg sensor housi ng cont ai ni ng

t 2 Ih%ﬂ;&g?%r cgﬁ)cg\iﬁing HiMe 8GH&RYy ﬁmﬁﬁgeﬁsla% B Ro®in grﬂéfng constructed of

> St at € neutron sensors an eln% nount e .
matesq carmeréingleap ounere sRANISMIRK oEBiPR hiYYesrIIRT TS B‘tsi%’ce{a‘jer bar of a
gantrly BRINONK: RIS havirga st a6 Bastgavad tHahie ndilee tox thimiayer at each position of

the oé%larl rggrfsetg?f:r%a ggr%to}'sqg Pﬁ\%?&%’#&ﬁmﬁg %%@Jﬁ%ﬂ%ldﬁr%r&% r%tJSIHd?foF Qensmg

es presen ar “every m nut
gamm®rad@h0fé$¢taéh dtp ipdividusiozsime ﬁ??éorPE’faCPﬁe system of cl a| m
1, further conprising: a housing for containing the
ensors,. the housing being ruggedly
ﬁg ﬁﬁgBHS @Srp%fﬁgvgﬁgngﬁaenV|ronnent at a spreader
bar of a hgasirtarfgr containiag thermile Ph@olsgaIMEGERTOEy thgihAYsing being constructed

of mé%l r&bmﬁlllsn{g%\%ﬂﬁhhwqa wistaaa W@gg@@@h@bhrﬁéht Bﬁéﬁir%er{ Har Guﬂ@antry crane

housin sur g one R &
e A GBS, f S5 S SEBe P oL AR SUe B ey T Garmme
partidengd h g ofiige indivitaligarmgg $amsor®cm<as ning the one or nore

gamma sensors t he housi ng bei ng constructed of

mat eri al nErlsing@one or. nore strong netals to
15. mnﬂh%ﬂéﬁﬂ‘g M GEITERAMPIRRENt at a spreader bar of a

gaat leyst oiesteck ddserptmusiungditaieciogineltdingastor mne anelog pargma sensors
with %@él%%oteg}\%%g 'c%r%léqr?l)r%cglge g%ngroﬁrm Mide W %e RpuPaGHRISARH thé B8Rk or more

: sensors to mnimze gama
senspigding {9 rgAUCSeshaTIGILENEGK iMRBct KB (1$iA7G OF BPeSENSISng gamma
radiation at any of the individual gamma sensor

?aggs em gfclalr?]m%ur%%o%ggngp claim1, further

C%ntalnlng t he one or
gammebéﬁ@dvl@ ling mnrnw@tm@ SYEETRA P tt%\ﬁ@qrfrtn%taé@f'%fdaf?e%?cted by the

one GIANRE igdihME sBRbY|anbl t&Iche otvhbrd SbiRitht@néutgE 86hsErB o 1he BpaRittl analysis
at a spreader bar of a gantry crane while m ni m zi ng

SYSteRi el di ng of gamma particles passing through the
housing for sensing the ganmma particles at any of the

17. | nq"hé! Sl of LRITR, \AHRASPhe SeHsbRCES dlglla"-f’ datIB@le&ﬂb‘ﬁtsgs!Térﬁfand the spectral
aim’l, further co ast _one shoc
a”“ﬁﬁ%ﬁ?ﬁ?ﬁ@ﬁ'ﬂﬂhﬁ?%ﬂjn%?%%?ﬁ&"°ﬁ%?ﬂ§?ﬁ "Bne or nore
anal og ganma sensors with shielded anal og cable to

18. T edmgg M%MQ%H&%@ﬁe gﬁ‘e bHor@ YhRb s&risORdHchidb Fé% &ili€one or more

one or nore sensors and to reduce nechani cal sho
gamm@ﬂg@gto%aqc}y@emth% PN&QIePre B3HBHR getectors are either contlnuously exposed or

selectively exposed to a trace level of a radiological material to provide a reference signal associated

with one or more gamma sensors for sensor calibration of the one or more gamma sensors.

19. The system of claim 18, wherein the multi-channel analyzer system uses the reference signal
associated with the one or more gamma sensors to adjust the collected radiation data from the one or
more gamma sensors to obtain proper calibration of the collected radiation data.



16. The systemof claim1, further conprising: a
Wi reless or wire-line communications systemto
woOnRrenTgpese t he radi ati on data col |l ected by therPomasenn6/046255
nore ganma sensors and the one or nore solid-state
neutron sensors to the spectral anal s system 17.
20. THiesystereaf ¢dimd) wherein theiReqtrel analysiss gﬁﬁ%@?a{eyze% thg collected radiation

data t6 Iicahﬁf@bnéﬂ&tnﬂ)r& @btb@és‘stasmmsaasmtﬁ e @hetiddredisipe chiaal:
anaF%SI Y S%ég r%gpg rgf E%et%e ﬁfh%%ol%?tea acﬁ%;tlgr‘ffl S5 to%(e oplfno@ spectral

lmagesrsmrmm lt‘rwrfmstgamrage me@n%; eaghdinaveispleRpRRIY %0%%5 "éﬂh one or more

spectFéPﬁ%gmd et efiQat stcﬁé& MERE 2B whBeInQREstered BRY & more spectral
detectors are

ont i nuou e
imeo S GPRREAR ARBEE BEobY <R Srerh ot 1y st & PAAREEhton gpta rat mey
be cohategirfioal thé onepsrovdrelsenaors wher datentingsihg Kedwrdsaiensi at ed wi t h
one or nore ganmma sensors for sensor calibration of
t he one or nobre ganma sensors. The syst em of
21. 18An lop e A seeGH MaterialiigieRion aﬁﬂ 599%?’“0&%%%‘4% CBE‘BES"{ghe
r efrefoR iR B goall garenes, aicatteubi h spraedephar abr gamiryeraganthet transmit

RF sngrﬁagsst%'roﬁgﬁ ge&%apéoﬁwtatce%eﬁgu ﬁ%%&%a&e@gé%h%hﬂ%ecénﬁm under

exarrmtlcprtﬁndtthaﬂnnteﬁ Ctaw O&BP P@m'@oponta@?wﬂdehe@@t”ép% The
SY&lehRfe RE AlcBVers fdv‘\lﬁﬁfpmgl’io bicorsee RF ahtearzadyytems for receiving

returrﬁ%gzt 3 naI \kélﬁgfth%ga%l 8’ tAe s% gqg c&qé ﬁ’ér uﬁ@er%%rﬁiﬂétfaﬂ the one or more RF

SOt OPes assoc
anterme sy sierberdceidol @turming Wﬁ figp:withigippagaivee! digeshippinggprdainer under
examRB&T thdugh BBER% QhntdcRDefRbh B6bRipiRREUnalined inddab@niimationand the
or nore sSpectral inmages stored In the first data
sPreadPihdige means, each known isotope being associ at ed

Wi & hate nellectionrsystem spewiuniahtivelagpiedde theode phmera &Firpqelers, for
collegﬁé ?ecél(/ RAFiNFEaSIs rRRChdGIR H&:ré Iﬂle re%él@é’rﬁd one or nore

i mages assocl ated wit &%{ subied with the data

r eﬁ P%%’Eﬁ'tanélM%S g *ﬁfﬁwt'?wgﬁs'ilﬁ Sy§}?8bf‘?'5fr““?%? Y%t 5°6R
colle€liah aystdnatto amayyzb eheaolidcd repdivéd mrmnmlm@ fordetagting materials in the cavity
of the S&%ﬂ@%%@‘%@r L%%Eleé;(gﬁnm?tlo%hﬁdl?@ RBRiR FOHRBIe &pl%swe‘é"hnd/or special

ves and speci materi al detection and

mateyigla fyerein; 884 i on system conprising: one or nore RF

Si gRat sﬁ%@@rnadaﬁé for stBﬂi@Ma%de@ls@hm @ailfest relatingdd tha shipping container
o R ¥ Db SRR S50, RIS oo o
and igfoimpagion grogessingisyigem. dlﬁﬁj@ﬁct@(ﬁ?ﬁ’ﬁﬁta% ifogRationpEsessingSysiem further for

com;?aﬁw; th¥ idehtifida gogbl@&lpfwlvmti@r sRkialmsterialLxiathembiifast relating to the

nor e receivers upl | I
shlp;:r_@g %q{a@ﬁh%dgg/%)iam??n tP d?teré‘mne i t?\ r% %nra%fﬂﬁ%g e&ﬂo{@g Gnd/or specia
matefrinle wpMAibeT withinthe MIWOUﬁlneMd%ﬁxﬁpinﬁ@ncont ai ner under

exam nation, the one or nore RF antenna systens

receiving returni g&w&&nal S fromwthin the cavity of
22. t hdhe RISt H'aB AL AT HET CURERPY exani nat i on t hr ough

el eakerinafface pntraningatvely wewptedtwit tetdpegtahgnatysisteas! inéarmation processing
systmqféregmm Dol MeRnheldpe spreader bar; a data

ction system conmunicati vel %/ cougl ed to the one
or nor e 2REPTERERIRIYEPIdhe qoligcteddpqelet TeiyniPR ¥ R d
returni g isérgingd séivlo exdidseeoasl/@spent alfals ®des shipiy cantainer

unde%%gg%g}onaa%l ysis and informati on processi ng system
mruni cattvely coupled with the data collection

syst em theosyaigHl 19qw§flqdh@alglaﬂrq2%c}:?>@@sw%d@é 8Peciat rl\]?tﬁne}lfbcontamed within
the Shippglcenthifér Leleéregémingionat erials in the cavity



of the shipping container under exam nation, and to
identify the possi bl e expl osives and/ or specia
worb@riesdos t herein; and a data storage neans f BCT/US2006/046255
storing data representing a manifest relating to the
pi ng contai ner under exam nation, the data storage
28. meaﬁ MY el rherst thesngoiglonalirits iy highly esfidied pignium.

anaIyS|s and i nformation processing system the
24. S pﬁ"ﬁ%\é@ e][ngdrﬂi'%!a#b’ﬁ \l\ﬁlgl‘%ln tﬁé sopr gspaq % s 5:98 %?o% ﬁ)nsp}(g’ctegsmg system

comw*fﬂ B pougetarge o cxplovies PifaiTser T Mt D 1R eentast heappverting the
manifedt r@fatn’(wo te shibﬁmé BbriRahdt Anged @ia’irhdiﬁbn W&Séct&?@(ﬁbﬁ%sl #AB/or radiological

rmne i r e are un | 0si v

mate o Rt be Bt Poss RS ABH G n B et s g e

eXpeé@ﬁ?m'%é'pS anvde radiotegidahaatedats. 22. The systemof claim 2
1, further conprising: a user interface,
communi catively coupled with the spectral analysis and
i nformati on processing system to present to a user at
| east one of a representation of the collected
received returning signals, the identified possible
expl osi ves and/or special materials in the shipping
cont ai ner under exam nation, and the systemidentified
unaut hori zed expl osi ves and/ or special materials
contai ned within the shipping container under
exam nation.23. The systemof claim2 1, wherein the
special materials include highly enriched uranium 24.
The systemof claim2 1, wherein the spectral analysis
and i nformati on processi ng system conpares the
i dentified possible explosives and/ or specia
materials to the manifest by converting the manifest
relating to the shipping contai ner under exam nation
to expected expl osives and/or radiological materials
and then conparing the identified possible explosives
and/ or special materials with the expected expl osives
and/ or radiol ogical material s.



