10

25

30

WO 2004/ 090829 PCT/ US2004/ 002589 APPARATUS AND METHOD

FOR DETECTI NG RADI ATI ON OR RADI ATI ON SHI ELDI NG I N
webREPLIE CONTAI NERS BACKGROUND OF THE | NVENTPONUS24/002589

Field of the Invention The present invention is

directed to a nethod for the detection of fissile or

vor SR XE RN WRriQoFORTHEARCITNG Bt TGN O}

det ect RADIATIERESEHELDINGI0SHIPPENGCONAIAANERS
shielding materials in a shipping container where the
10 contents of the container are |isted on a manifest,

C%?ﬁ ' et i of contents. 2. Background
BA 0 #mtd%r@egﬁg%;l 1, 2001, the United States

was attacked by a terrorist network nanmed al Qaeda.

The al Mts hi j acked four comrerci al ~

airFlin L 98 nassive attack. The terrorists

LB refink REKREAS UlbAE 1o eflltn@th%@?& tﬁ&f: d&t@&lotn"@ Hs@i‘f@&sradloactlve

of the World Trade Center in 15 New York Gty and one
materlmltcm latdmlom@hmbc@mgmaw isda dhiregarboylailly, @ is dirénéedip hintedhogl to detect the

ter.s The ef.forts af

prescige, PLGRUYE S OF et SHRHbmAREaIS ibg HEpihe copainer where the
conteﬂst@'fﬂé cdaihériard Reted S04 Flahifbdt | Rekias s bi btRETlist B Qnddhts.

additional target, nost likely in the Washi ngton, D.C.

arda, b&ﬁéﬁ&@&ﬁ@mﬁt&io crash into the Pennsyl vanl a

c I I r

o@ﬁ%@%@@nﬂ@r 1, 50@1 khe S0 Fed SE%[Q 0\8 %“?ﬁ?&eﬁf}o M t%rilo(lll gtgv ?léaamed al
Qaedﬁh a hSap Qeéﬂmetérrdﬂstﬁhlﬁ ak&smme b@nﬁlev@i{ @trlipers & laufi€l a massive attack.
alized that our free

ddenl y
The Téﬁaﬂ%}ﬁ b Bhveder é?e@nﬁwigl\mﬁnﬁé%af 0w tosreron e WarldERds Genterin
New WCY@X d oneRHB VPG ifo % AR GARDN B, l%ﬁ[t?gg)llﬁé&%ﬁﬁers of our

especi ally to "weapons of mass destruction
countmcITé]aretEmHapﬁ nsuragmes tirhee pdssengetseand oneapoited the attempt to fly the

i ce, h . . t
o T TGP BT o R LTl P . b
causiBB & 1@ )rasB IntOMRd P@ﬁlsy‘?lyeﬁﬁa @Junﬂ*yﬁld@ a[n MEBP&B D0 PR SWdrB Rilled on
so-called "dirty bonb (%)é is a

Amer}m@mltqrdhammpg 9§$Qpéerm@m1ée2 cked with radioactive
MBpE! g Fﬁlgelsf’f g&egck%avgerg ab&/éke-u E%aigor l’rlll%}lcé) n tnea&can% guddenly

causes ness uman atl1on si ckness

realizdd! thessui fideicad dpyn BXPYSWARE viilhieiab & BgroFiddh@ddkOiR, many ways.
ranging in severity from nausea, vomting, headache,

EveryieTes AimeeRs savovy oasabi BHes apeciahgror é@@rwns R bbmecrBRcHion” such as
nucl a?%eg}élﬂism@n%?yﬂy og%qglgﬁj Wed ?)gfﬂﬂste?d (]E -G ﬁﬂzﬁ %G bomb or wa11)1/ead whose

agi ng, erili and Varner aoi |
g1eat®fxph>awmpbw<at teives fumathe ratass efinuzjeat ewargy.i sts from

ucl ear ns. requires at such ) :

R POB b O Rl RA st et “celleq et Rapeb.” A dirty bombis a
convm%‘é? FexpRsivel iQideS ga&&'d' S9thOhdik 8R! trhatbibI MY GPreb® radioactive

del iver a weapon and not conventi onal nllltary neans
contapfiingliadn thet gausgsaickness in human beings. Radiation sickness is illness induced by
exposure to ionizing radiation, ranging in severity from nausea, vomiting, headache, and diarrhea
to loss of hair and teeth, reduction in red and white blood cell counts, extensive hemorrhaging,
sterility and death.

Vulnerability of harm to the populace caused by terrorists from nuclear weapons requires

that such weapons be delivered to and detonated in the target area. However, a terrorist relies on

stealth in which to deliver a weapon and not conventional military means of delivery. For
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1 WD 2004/ 090829 PCT/ US2004/ 002589 exanple, a

terrorist may be able to stealthily deliver a nuclear
woeepmIoant o Anerican soil by secreting it i nPOmaSef04/002589

the tens of thousands of shipping containers that are

brought into the United States every day. One of the

examB Secfglﬁ a} Igtsalbon ﬁ:a tlng}/ de\i\‘hI L3 % gagtﬁ%%s%l? ﬁrréto\%mencan soil by

secredﬁig 1@ af dref d%\td:rfseﬁ thouSarid® ofhéppeiit conbiendrs BBSROBoaght@io efe United
nucl ear weapons by stealth in shipping containers

States g¥esy @Hd out of ports anywhere in the world, in
9eHG & the ﬁﬁgoéegto@t 991@619[%?1 Qifhﬁlp 9§etdsto% didr I@ﬁ%hqggitaﬁgn detection and
States, | |cu urt purpose of this

radiatiow e?(nblldmg detdeeinn dergiees, fogetrremt hd tarspolitaionart nuclear weapons by

etecti.on and. radi ati gn shiel din etecti on devices,

stealtgén t%apgpg\cig?.'tﬁme]ﬁdeﬁo 8 o\l’é ?gﬂqrs S g W H %?&1161‘31 and into

and dufbPpdriein Wi tafeSbat@Sinharteiual WhfikiReSHirPRe™ this invention, when
containers that 10 are (1) | oaded in foreig orts;

used {appthey afﬁbp@q}m@@n deseation anp jradationt m@@ngyietgmcpnsc? evices, is to prevent

nuclelag\\%(}%a?pglnsp %?mi)%%dr%%\?ﬁ%q 1%% tﬁeclg%n? S hi Iaﬁ? nl.%@mrjcgacon iners that

are (BMbfdAdNg feREneHIIBE 82) tambor(ea)to lﬂlﬁH UﬁﬂaﬂSta&,s Wrshipsomghiling huge
into close proximty to, ports or@&spul ation centers

ocean-going EoNRIneEIISt et 8arrUEPWY S [if <040 Brrto nfopbemei vent (“TEUS”)

shlpp‘é)d;eg{ J?)n a?ﬁje'rg g@ R?c’: )ggﬁ@a;&h& &P gltléh?g%(?n&togﬁl 8%%316} tg,, ﬂ%gts or population

centedd ih ﬂo:k[ﬂ mlgadtS‘nﬁesUFUIsﬂlgihStlm\teﬁﬁomfo gathyr witihexialidbn dekdétvn and radiation
..with nucl ear wea rought into proximity taq

Shlel%ﬁﬂag) deistiosisiarmers qaeatéf%remnﬁiﬁ a&ﬁ%%ﬂ% ﬂéﬂteé&%s Peany other

i 0554 5 oy P AL, Y38 k3000 i

contamwnarubn masmttdnucl ear weapons enmit detectable gamm

rays. }&enk} eriodic table synbol "U " uraniumis

a eav&i4§§%£$%§?§-mhite nmetallic el enment,

r aglisqash vetha 8l of Mdidar w@%ﬁi nl chéte@ﬁd)tdﬂeélﬁ%logﬁ}ﬂﬂat i 9 basdd nuclear

known i sot opes of which 238 is the nost abundant in
weapa emie detyeieble gammatrayse Slives thapesiogdértable symeelals’ uranium is a heavy
sﬂvelg \%f‘ultjedl n%,ll Ilnnlll ?ad%nagtn? agr{lpttok %sfllﬁ{oor{]ﬂ}@écp g{l(ﬁ Ela\/lﬁg 14 known

tac

isotopesiiehichd) 238 8 Iﬂheﬂmm alghidali’cfiﬁ nﬁﬂre Mk tleAgnpsic s niseiz&aﬁmnemls
boi Il ing point 3,818C specific ravity 18.95; val ence
incluging gir amnlt%an%calwg%lfm '\Agncéw; il%tﬁ%]@cqeﬁ apd ,B}qggggg for use. It has an

atom M IRILERY 93 R rAT RN 945, gﬁﬁﬁnel ntTORB8eE %gilfﬂg‘f)BinY§818°C specific

I sotopes ’in the Materr I's I1Ticreased.
grav1kynt81\% ivaletdee?, dr 4, 506. Wrenlvmais enselpdnn 6 etoeessivdrreby the amount of one

t echpol ogy. t hat t oni um based ucl ear weapons em t
or m%rgtr@cﬂ %élsﬁgﬂﬁ’ﬁ%ﬂrtg?glat nl/’érﬁn"trF?ée‘gerl odi ¢ tabl e synbol

" Ris a1 o iH e drBofuPRAUNSIpbY dERe RAEEHNY gy Mak ¥REMium based
metal lic transuranic el enment, occurring in uranium

nuclear esappnslemp Ide@gt@bld gamiriafriysi éilvejl thypardiatebie bjonltzidr BwE plutonium
Its i sot.ope i s Pu

isa qﬁ[qlﬁ ygr%ﬂllg)%tl\fe ?%Vf:g)f gn%alm: #rmlsghamc ele ént ?ccurrng; 1% u%aomum ores and

prodﬁ@ﬂ'aﬂifﬁﬁkﬂ%y RS0 BombAAGichi @f&hhﬁdu@b Stl;rlbﬁigistblyvddciﬁtﬁope is Pu 244
ow, and is used, especially the highly fissionable

with @é)@{fdff@ opy6 ggﬁmng,@a@ dleis @tragiokogigal peison, gpecifically absorbed by bone

marrow, and is used, especially the highly fissionable isotope Pu 239, as a reactor fuel and in
nuclear weapons. It has an atomic number 94; melting point 640°C; boiling point 3,235°C;

specific gravity 19.84; valence 3, 4, 5, 6.

3



10

15

30

nucl ear weapons. It has an atom c nunber 94; nelting
poi nt 640C; boiling point 3,235C, specific gravity
wa20@M9082a1 ence 3, 4, 5, 6. 2 WO 2004/ 090829 PCT/US2004/002589
PCT/ US2004/ 002589 Since the 1911 work of Hans GCei ger,
it has been know t hat devices can detect the presence
OfSlh&nfh%' 1991 rv@&c%tf'ﬁ 1’ct ?3@ b:]é@ﬁ %35\2\/ Y defces can detect the
ounter, an inprove vers evi ce detect
presead:epdsiaomamguaﬂm{mn Namoddrtbe §}e@ﬁr} Nlolhir zbwmger, an improved version of the
ect r oragnet.i ¢ ot ons. Mbder nl pl ast i
devicG dFeps FIPRE PHOES Plrbam e 8 oE L Eheli hpiogs, Medsenly. plastc
scmti?l)éﬁﬁpkseusegafﬂ RRIdR ghRfShABSn. IFOf exﬁﬁpl@ Mefbed@Nmdbslries, Inc. of
(www. canberr a. conf manuf act ures and rkets nonitors
MerlctldnatCTuwwccamhelrﬂalcam) ananufstieet mctmdé@ISgnemufr@ that fuee scintillation

r adi,ol. o trol estrian. vehjcl es rucks .
ceteciaRigtie 6 a€ PRl Ceig spRE S pkigiet SRS 5 Bt cars. For
anottRgeiaile, AMRptEMNWY. BNBEEKLACRI (VAR UMpEk LD n@ndfaafafels ehPmarkets a

Ganna 8000" scintillation detector that utilizes

“Gangww@ﬁ Seinidationy detgetoyy ébféctl‘iﬂé)fﬁs asfdiungj @fitdﬁl prysiel gstegidon and
digiefhEGHg BRCARE S AL GR) &k AOBAER ORI, 1A e Pl devices

comrﬁa*maﬂyé ansitrdblet thatledredt usedl Itcatietect rafatbn dinclgdinigoheset that use both

sci.ntillatin n n-scintillati C
scintfifag go S iptogane et G rutE et Soeh damegouric fodide or
cadrﬂnﬂﬂ'tgﬁlrﬁfe) Qﬁ‘@'ﬁb %b&ﬁﬁloﬁrdnqe&le abﬁbﬁd@d 2A8SCAll BE iRRe ABces are

he appended cl ai ns, of these devices are

geneg@ﬂﬂ@'nefcabd 10 aséfiesiteant r&(hoawvé friagegial detentionaldiios(sl.7 ve

er i aI de‘é\@g%%ﬁn ggls\éll?g‘e% 2)‘13(08(:4?516&18@5”@1%% ﬁ]t%a*t“%hé" blesence of

uranﬂﬁe&%ﬂ@t%nﬁ’tﬁl baked Hﬁsﬂéﬁruﬁ@aﬁénspéaﬁt&%H@@a%ﬂﬁ/d:o%h% fhe weapon with
weapons can be conceal ed coverlng-the weapon wth

radiafigmy slacldmg rsaiéleql dieipasneade r%{l@n theawrigdic |tabé¢jsyr®<xl eRb.f frad is a soft,
malle%ger g u 11ewﬁl¥engglbﬁe mek?zﬂhcmglﬁgm %m@lc%S CB]FHV From galena and used

tuctile
in coBlaBiBIHnd pﬁ?é& frcbecsivdrl &fldey ahd Bt grlap dallendadiatch shldfldmg paints,
cont ai ners and pi pes for corrosives, solder and ty

and qpgikpeck aEmogpds. "l Bar ap Fiomie p@ber $3g 2tgHF Atcight 2! melting point

{
527 26, LR SPTRNE el DAy ol

placqaloinret shipp?t@é@ltapﬁmnﬁl tbergc@nerdadywitil a3&yer ‘a)ﬁll@hﬂi@nahledldmg\matel ial,

S N TN M NI T PR ——

matefill c%lte@‘u&gdé%% ddices rhaRot Bé Eapable BFidehtifOMe tHedrésdRee of the nuclear
inches or nore in thickness. I'n this way, the fissile

weapon. 1 hel, aéstion shiclfitganitatial gan bfmse@h) debiveizad dﬁtoa@?f p plecdear weapon

on Am%llcgrg%ml bgﬁ% % t%] wgaf)o%%n{o tIllé( g0l %rp{lbglsgaaﬁlé %?Tag '&giné I@c?ntainer
C aptHResHid kil haudrld Areslsekchvaehdnaie Fr aueia mg\helamﬂy concrete is
25 on Anerican soil by bringing the weapon into th

typicalbyi weady topgpniatin sadipactine §MEH PpinnrueBitsai th1ck@_eﬁecpf high density
conc?é?é t%l ﬁ eﬂgzhm%e% dené{ﬁ){@ﬂfcea &@sl@ﬁé@cdn@mﬁ&% Hibe irl @1@ tsagne order of

concr et typl ca use
magmm’cﬂé aisthe add:loﬁ_sﬁ o eaéne@dtedrinithe abowecéxangde. ?Nilbof these shielding

ckness of high densi concrete to eld a .
mateﬁefén@araﬂm&ow eaﬂa%@ BTk ey BpiaHgn SEERe b pigsticy bdsile or
radldafz‘n\g}ﬁaéﬁﬁ%a ABE dekctefagni tude as the thickness of

eqU|re I'n the above exanple. Al of these

shTkdrelaregwo major limitations on the use by terrorist of radiation shielding material to

shield the radiation emanating from a nuclear device hidden in a shipping container: (1) an x-ray
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30 materials will attenuate or entirely bl ock ganmma
radi ati on such that the presence of fissile or
woadidmae2pve materi al cannot be detected. Ther BCUS20:0W002589
major limtations on the use by terrorist of radiation
shielding material to shield the radiation emanating
[
o o eoh S S8 Sas 8 BB GPaoT B in shiciding
mateuta BeCESIAIN toarshlddttbcnaCbattlczsly@nmlogrfrcdxetﬂm:nucﬂm deveseank (2) the
I ati.on shrl

f di
o A S B TS iy and e

1egulﬁ‘d@ﬂrselﬂrrhé1 eMit6@ Sta®Rtn ofdek thdl8he BEREAITRBARRY A rﬁte&ﬁodﬁ@{tﬂ@&o -called
of the shipping container permtted by various sta

“oventhg-tbedieweight linaigpgion). ilo aghdr gverticaswnire édlyshsewmd belowr, thepresence

of th% Q(ﬁ{ceatllgc? }V‘ﬁ:ée)pr(])tn%ag Eeenqulhetcﬁ}/ Xlade aqt?c?vgrhp oqgﬁ tlée Qrﬁseepceeclgérﬁe shielding
matefial, ﬂmmyftmvwngl tlﬁe&bﬁ@rﬁﬂﬂ attgkow, the presence of the
concealed weapon has been jndirectly made known
t hFiBtightayRe opedBHaleltipnmspgstion arsefrgls ofvgltitnggontainers to attempt
A # Yy
to dlgclaﬁf t‘ﬁgéretsgr% Fim‘%ﬁ@%}é{e%‘ﬁﬁo@h@eﬁ%% g\%h Sl’mg L34 thgért. 523 example,
somesd‘f ithygse Ngpedioh ay st sty pioalst jredpk a tltaﬁsrdlsscermagtefb@ the measurement of

Rt T TN ——
detedtiBBRPAEMORIP S h SR cd R GAtd Y. rds AHMESa Ayl hARRNA 88hO8h. These are
i mage by the neasurenent of the |nten3|ty di stribution
som@ﬁnqs efened tyas “attae” sysaﬂweﬁheesmhethehnhpngmgl atcontatipeto be passed
ar. .0 her sue et ection
througo'r gjefihtg € geanped; )%nc} y%measg%e ?)S‘?ﬁg’rl 1?{?3 or Potfler attribute of the
1ad1at1@ﬁi eahhg) Buch bbRSE TS, radifidt Jhisdsing fabliiabehell @ @&%er a nuclear weapon
"active” stens in the sense that t hey generate
can heggtastaddhy iﬁ@ u'ﬁ‘eofg;gglg sday @1mtb@ga|etnae]d%@ﬂt@@tsyqt@n% gince such material
. sure the intensity, |ocation or
WomggﬁgﬁggP??$@R§@E@Fﬁ§ﬁe 15 radi ation exiting such
obHewtver,lihe Sise sloadtias ﬂﬂébt'&)hisg%hélhmg) deéce Fddidtion B 1difg suffers from
. cover .a nuclear meaP can be detected by the use of
seriogg, drawbaglsy AFtvsdsisctar sysiansgd? eeaduss hayndubyediatign gag thus are not

su1ta.§ﬁécfﬁr 'ﬁ‘i@t\fﬁfr Shvirops #ﬂj (Jﬁﬁecaﬂ%%ﬁgée %&%f'lﬁrgg{yg%sg(t@fecﬁ‘gg%t rEthrhel g?ntamels

However , e use of ‘active
suchaghatb gmphls Hilat ¢H) mglusnafafsepm atigrospacseativeersthel rreah\trmkssw ce and the

detecé?]rdfn:t/q? l\j\/l? e%)taﬁ% métcg)&%aél r S@{ilst%ﬁ)gh c@féugné a(% are c?l?ﬁcult to

acco@MHdaRIURRRE hmét%)tta@rﬂﬁerﬁ JAMBRRoRAIfALANE YPES of cargo
carried in containers such as photographic film (3)

r eblg prgsant srecariqt paymits phecelfastivowamnot hpaspiae isgi¢ront detection. It is
used% ethe? v&g‘gldra f on grg&%o %%v%gst t?lf:tt mer%py r%g)oag %lzeﬁrgsence of gamma rays.

The @Isfe‘m Bupdssivoin e @amﬁkﬂtlﬁoﬂp rélha@ onahs Epo@tﬁﬁ@rﬁﬁﬁdﬁhﬂ@f em1tted by
t he cont ai ner crane._ The present i nventi.on per mts

fissilg oy padidagiéevamaicl. aragiatien @eee%fi epmBytegatigaf rlcrronretltslseld to be in
the cgrﬁafg]%le@hfl Ak ?tr A S hr 4! ??&d%lgp Igﬁﬁsecfe"scr ioff %d thé gpéateﬁé'ﬁ;d claims,

merely recor e presenc ganma ray

all of $hegmasystewns and dc\hecssarn&e ahdh atssivie, will be reé&rleelsto an“matimtion shielding
ont aneous radi ation emtted by fissile or

dﬂa?%&ﬁ@&@?€%e material, a radiation detector, a

cogput eghipBink i®htaBer tSQﬁerﬁQ@ﬁ' eRhfikdizaido be in

Since the late 1960's, the use of shipping containers for ocean-going transportation or

containerization has been prevalent. The shipping container has significant advantages over the
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the container (the "manifest") and software product.

In this description and the appended clains, all of
woOhewi®es2st ens and devi ces, active and passi vePCWiuSkoohe02589

referred to as "radiation shielding 30 detection

device(s)." b. Shipping Container Systenms O
old, sgj%gltl&f %?Ja'k%ﬁ{lé” ﬂstéln%s?asfllﬁ ah@gkﬁ)m:h%%?ca oﬁr{]{ﬁe léﬁl?o %Blds of “tween

I Ng con or o ean-gol fig tr nsporta I on

deck”Cmteh oeanyzatheotypb as bhxakrbufic systdnertg., TASHsberpysi r@ontamerlzatlon

contai ner has significant advantages qver the 4 WO
malked Ut MG P B0 D0 585 Cagp s Tagded ipt9 & gontgingigt ts origin
(usual¥ b its BUREBEURE of S31BH Dk SRR Ak ho&H16 Ehe'tﬂmEﬂ?)%tatlon of the

cargo holds of "tween deck” vessels or any other type
contagfer by dakk bua,il langly;ﬁtpg mvetelagd and ASHidas gestination w1thout dlsturblng its

erization inte rtat on

contefi3n PRI B e R OGP leEOR O R b U e gime. less
experdivediaidlidgl gatahdeyanl)tndft.s manufacturer or seller),

contai neri zati on nmakes possi ble the transportation of .

t Hes Witle dh@%ﬁan gpmﬁ;ﬁenglm syslenmpsain copfinesRiHON, dhearory imartapbloading
and ug ﬁ({hg% emba g St I 1|sc=2 1 arig%‘][ oC? r}sgﬁfetlﬂé]ak chtﬂéﬁeélésd Atfthe load port,
the fillr &i’rﬁﬁﬁéﬂ iatraken Mdtbl the comhinthgarg arthetd, Iﬂf&, cdrﬁﬁﬁer S 1dent1ﬁcat10n (the
..__expensjve handling, damage and theft.

Contésa kD' g FrgORded f@ma@ms Hrqlfldé%fe%ql%a}néé?qaaﬁn pipgses. The
! i S R AP iehEADAY Adiftion. At

Contdliey idn ﬁﬁaﬁﬁar‘t%lgh?qglonstcu tute maj or bottlenecks. Giion. Ator
before Itias hnmdthp @ohtentstin thehanfairelr ammt@‘dcrbforuscluadnenn aﬂus‘om manifest.

ntal e e.contai ner's. o e et
The TG o B fOLeP T B0 FORGPERi segificiy (the “ship's
manif&fTY. W{aﬁﬁﬁ)@tﬁtloﬂ Noipdhies JfieACkENY @Rtbab@ChIat @Bntain the manifest

purposes. The Container |ID can be al phanuneric,

informatier associated niithcadecantaingria i magidest dathlaseo nAmong other things, the
mamfi S dagab%%e c%ntea}ns grcgmrmeogigty%ﬁeg\tlhcatlontde 1’1edttg1 ?%)?é)snﬁtqll?e ct%n{eﬂts in each

contai@fi (s t Commb@ityreDi'f. e sTorhingdisy € fha(l@ rnieam memdaﬂ(ied he the U.S.
contents of each container with specificity

Intermaginng Tsades-eramissienthy “strpdspd pskCanmediteBip: a@ﬁe@é{%ﬁmﬁed Tariff
|fest
SR Ao LR IS PR D Bl o (-
I’mlinﬂhé éwid pbad, ﬂﬁaﬁiﬁ c))ntaAmD ngstm’ednersually mgs), opfchegard, to await loading
nanifest_da con ai ns connvdlty%@dentificat'on

aboardel§e Qﬂ’étamf"@ gﬁ@é@rﬁ 1% Pleéloédﬁtsg%? it (] Gentalngs cap h% fnspected.
Howé\;elP %&s&)ggl i eg 'tﬁeycoh%r)eby&@ E@Hlﬁn%ééﬁrhﬁg %dﬁﬁ‘éﬁal@?%rbr function take place,

st an by the tional
nameQo rtilisionad hagding bysaddrt@aald]ezse)dn@ommdl ty ID'). (See,

R ETE NSRS ———

Theré, g ¢ QAANRADYS rebhi@ed fﬂx Ima@9 Pﬁl@b&@ IintladisE 6h&Gng 443 Uaatidh purposes.
in an open yard, to await [oadin aboard t he

Priog t.ms‘rarage rig Hhe comamengardhils eeq emﬂ@f rastighalpaded pentaipey may be
cons?lﬁcﬂ% 1 otﬁgrr]:a% Aéﬁﬁp %Qflee&metc{ﬁt%%;‘éﬁ 51:’;1 I (} gﬂﬁﬁ%%qn@a%él -NAt or before

al ner requires tional st ep or
this tirbié)ald @iﬂtaﬁ@iﬁ angitacententnartisted oadil mivifiat adubindhe mgniﬁs,ﬁt database.

ddi t I 25 Simlarly, at t I t, . .
Thergon i omi 15 3 ELY oo LD FuRElaq R XU containership,

During %@bé}ﬁ{d of @(ogage, the container can be inspected. However, once again, inspection
in the container yard requires that an additional step or function take place, namely, additional

handling by additional personnel.
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There, the Container IDis recorded for many purposes,
i ncl udi ng tracking and | ocation purposes. Prior to
wetenages2d n t he contai ner yard, the cargo in tRET/US2004/002589

partially | oaded contai ner may be consolidated with

ot her cargo either jn the sanme container or in another

c [ - .

oo ot oot B oot R Sors IR il oddi o B BHO B0 Wrd cvery
day. ridowévestondiat abiysemal Berddntage aff ttease comeinewsnt dnspected.s For example,

tared,in the contai per yard,to await |oadi ng aboard
aneodidl s pakteny ot o e b QOERRErO i Srdhedgane prs of the
Unit&I0BiaddsN&fert ARy, Digsd aRED) e ihPABKE! . TIRDGRuAUR Popresents a major

I nspection _in the container yard requires that an
Vulng@mﬁ‘;y, te mﬁgrorm@dd}thq‘rméqwfghcqngu@ dyie de ehe poasibilyy of concealment of

iLtiopa i | 1 2r sonnel . 5. W0

nuctGhR B e s o D B thble M BT RS BV an atackon
the Wdtidasaessontsy birdediandr yoboladad with nhelepowvtspodl brdght into

world every day. However, only a very small percentage
proxighity; R PeRUIABeR SHnkrEY &y ftealihia gshingme qﬁa?élr@sz-anm e,

anecdot al evi dence suggests that of the sonme 21, 000

contai ners unloaded in the ports of the United States
SUVBMARY OdyTHEINVENEION% are i nspected. This situation

represents a mpjor 5 vulnerability to terrorism and

ot her unl awful conduct due to the possibility of

CORE&%H& g o pre@&ﬁliﬁ%nti%ﬁgi%'or%%) radﬁé%ﬁ!; Yor rg?iagc‘%i@e material

exists ih the art to mtigate the possibility of an
detectiph dewicomd arrhdiatign sheedidigg detegtionalevianis phachéon thatomainarcrane that is

used g& gglgd?ﬁ}xﬁﬁgqo&ﬁnﬁgh agli(l:e%l% 1rpC ‘é‘ﬁ?eg? ggq}glrngltj ag{lqslt?rr]ﬁta ﬁs%ﬂy located on the
shorésltePdti 168 vaRRhAd Bethe cbatadVVARYvwikre Tokal IMENT!16MNed and unloaded.
According to the present invention, either or both a
Somgtime, [ero Arer epafadese tcranes hegatsd doarddide senfpinrshiavited. apdl of these
con U DL R PL L RSB LB 00 gt
descitiowat & B eioiss hittpchidne s dn abidt ddstgtionr anetc adppentedadlhiyhs, the words
cated on. the 15 shoreside or top wharfage of t

LES

(13 | 29 <6 29 13 29 p e
spreagfy anREr y&RRbRh#ie TOt FHIREIET A SYneRYBE A refe o that prt of
the coithid@deshe usgftgq(%ai%i%g unfol§ E&tﬁﬁgrsl?i??g%‘ i?' ?ﬁ}gﬁaﬁgﬁac hed to the hoist

ocat ed abo e contal nership t hese
meclpoistrapmgrdwcimgnesdiog iahd 2z@lmdoevomeationovwsis@phpsisably edelncd to the

oke. or. grabber, but r rticularly. described as a .
contit e SRR Py RS ‘06 EPTBEohY Gt SeAIS e metimes
calle@ FaliBBlocisneonBE U8ist atblRhBBsed Tem¥I@ hRces atdh@BRRErs 0”1 container,

"hoi st attachnment” are synonynous and refer to that

somgpigres cafledy@orrsecastngsal ner crane used to | oad and unl oad

copt ai ner,shi ps_that | hysi.cal ] v.attached,to the o

o sROREAE Rl Rnd M Bng sTo B RS A RS SERE 0 b St Frgetaneutar box
fram® Prichirt OTBe crahests ph Siabetibns ctvtdichledptstthd are usually on rails. The

container. The hoist attachnent is attached to the

crang Bipteds Fraw apd alfiontthe tesr Whenfeeelengsisle the phipiimeider dalqagpr unload

contaihdth $ond .ﬂﬁ)l (]'E)’ld oPfbn ﬁ%i@eﬁ's@ﬁio%t&Qﬁ@ﬂﬁ@t TRE Grah€ TRb $ias a horizontal
pl eces at "the cornérs of the contalner, sonetines

boons-dike giddérdeldnaplacady supsnsior?ablss gpiesliyd girdantakneand retract on a

hingé: élgﬁr}]]g)ﬁ 3{51%2?18%8%&153 Blw\glgc? grflc? gliwlalnd i%novefol\appfhggaserr%tigl{s). In a loading

operation, traveling to and fro along the girder by virtue of a carriage or trolley, the hoist

mechanism and hoist attachment extend out from the top wharfage over the ship.

The hoist attachment is a rectangularly shaped structure consisting of steel beams with
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frame structure. The crane has four stanchions or
vertical supports that are usually on rails. The
wonren®avel s fore, and aft on the top wharf ageT/us2004/002589

al ongside the ship in order to |oad or unload

contai ners fromany hold or |ongitudinal section of

t he shinp. . haor i,zant al like .
male GRS sk kS REe R S mLieaHE BB ock i i ¥her castng
fema@ipidtes Bea¥d gitke @ﬁﬁ’erﬁ 6t 4 @atai. Fh3istiatSenint isHRYintdENce between

tel escope (slide inward and outward in overl appi ng

the heismedhpripm af thescontsasr agne apskihacowipinet v lpglingoramtpading, the
r f Gar

hoist ta’ét%cih?{ee&pg tp%lgﬁﬁ%l}é atqﬁglﬁcggt \g}%el I{SE):I'ns‘? g% h%to f\ﬁ% ﬁg%oﬁ{amet It is the only

part cfXliesrodtatrist cxfanemat tbeclte9 me\mbatnfnag eleweist dfehsishitan Mict or expand

hoi st attach ec rI shaped_structure
10 acqABiRpdaly HFRB 1 2b ety Drohior THe 6o her R Botimssohption and the
appel?cﬁ-cﬁ/ Hac‘l%gao%go%él%g ed a@er?" eﬁﬁé "0 F‘%Ia bYr8tarqoCksist AtachiEnt” are
four corners. The e pieces into the corner
%momﬂmnmng femal e pieces Iocated at the corners of a
t ai ner rface

Do hauArePerdoiig 63 e e AR AT mphe I e i p 3 igingr. The hoist

mechAR@mtthén 16y th@hist attabhhdndghd a@t@dieﬁ@oﬁémb‘ﬂp@@fﬂlﬂ fromtt&op wharfage
hoi st attachnment is physically attached to the hoi st

or frop yakisles on dbgitophehasBae ar Fem, an) ipterign stage loaatgd gn e ¢onggfiner crane

1tselfth Igﬁ‘tg? th{l‘tgglgﬁg%iﬁr{ ﬁ{llg algc;q%tthé ﬁél‘é: tsltﬁg 1§ 8L io%d@c? the hcﬁ'% nitechamsm

nretrac
and Howeaachinent with attaied d@)ﬁtalm ‘u fragl butv\fah die aﬂqmﬁslﬁpmabmh&lnp from
In this descrlptlon and ppended cl ai s,

side tgsidgsandssinnabgus the aplg,r@w@ate cmr@qug@w@],l on thephim, dihg {101st mechanism then

loweﬁtthéﬁ&% hrﬁ{]rﬁ Wit NARY FrainEPintCohB r[1'8{’](1‘:"0 ot thO8eck of the ship to
di ng, % oi st attachnent 1s attac é to a

the degpta¢diecatichhier e srticularcomaatean Oswe theecontdifidrss frhgace, the hoist

oi st attachnent and.attagch ontainer upwardly from .
PR R U PR OB B ) SHFONBLTOH b heap Hetdupt gghence it
is ret@ed fooﬂb@ﬂmh'%@\?é e ﬁ)‘iﬁ@ﬁl hQCBI S aﬂBth%h@on@cQﬁEt apiBhg unloading, the

crane itself. Once at the desired hei ght above %
revers¢ oesurst ﬂteth@l% hiephangsnb bfts thedietst attdebmiani and aftedied oramer out of the

hold gﬂ? Iél?é?} cgﬁth%\é{f qt%%cee gg%%tg gﬁ}%ﬁ%ﬂ olrt](éoa\fvpa(,:“r 1é aatgglc{eoon the top
whar$dgd @} a@ﬁﬂeﬁh@ﬁg@bﬂ‘dﬁdhh@he&%}ﬁfdﬁmIcﬁine ig@nt ai ner cell on

the ship, The hoist nmechanismthen 15 | owers the hoj st

at F%Féﬁﬁéﬂ?d et gonpingd pps” s sRuRs pEHPRFYh thelr pyn gogpiner crane or
c1ane$nlrhg t%&%trg§§r{8 ratt1|3§s aSrQ Elﬂnfap Tl%%ﬁgn%@%‘d%%te %ﬁs é)tﬂ‘ﬁ@glhﬁ*g deckasa

fhe partlc ar cont ai ner. he contai ner

rectapgdaehoxt fremb (strecttuleatTl&od’mmﬁasﬁemaﬂaﬁcﬂasnfs roo vetticel supports that are

contai ner and .i.s war dl y.. the hoist
comﬁ@e%%b%tmsm@ﬂé@ the o ) ghcﬁ ﬁ‘é%u Bllxor lagatftﬁfr%mds fore and

aft of IR sh%ps QhR I'11{ &4er t‘b%elcp&qﬁnﬁﬁetc&%&n@ﬂ@(ﬁﬁ B8 holdPef ded section of the
unl oadi ng, the reverse occurs: the hoi st nechani sm

ship.| The @andwaésdwlmsathoatzma@ll‘ammhl@rghCht t Hohadlec tshasednee (slides inward or

outwg{:&ieitng)gfﬁ%%pﬂ%, 8%8“0115 q %%etwg gl?lg hegzéfic‘}sh %\/%E a n%nog)ﬁpa,% H%%avehng to
and t®@RongMRBEfrGEhE hodimédHafiinmhd haBeatlabkata@xRAd bitgrom the ship over
contai ner crane itself. For so-called "self contained

the tethwharfagsy isi hodst erpehppen lowarh thenzdist aaphec .tt}mt then attaches to the
contatsﬂl'l%].n l@)él?é attﬁ%{é ?ltc'e’ lbotlﬁ %&%M’n&'s% HEi§ @e %B%t %tqa%ﬁ@hl:lt%,ﬂg a@%@ﬁd container

oar Crane
upwadlyao an a]ppropriate heloht over the side of the ship, t1 avels inwardly athwartships (across

the ship from side to side) and stops above the appropriate container cell or deck location on the
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rectangul ar box frame structure. The crane has four
stanchi ons or vertical supports that are 25 connected
woypohamaoe9 straddl e the ship's holds and are uggaiusyoan02589
rails. The crane travels fore and aft on the ship's
deck in order to load or unload containers from any
f

ship. hﬂh groﬁ{z %1%?%?15%10 gér% Qﬂlefé tg% lﬁ?gst a§9&{l}~éeng%}{rﬁ daq:tr % cgé%glgglgﬁ) the hold
or on(ts kthedtesk bfitha shﬁpcho thealesigantad lacatouefor dppiangrue contains).

a ext ends retracts n a d|n operatj on
PR g ipbi T 35 e ol fof fafc 3P S ol cranes exist and
ocam&h@an}s%me lwate% Vet acd wgatath%xih@ﬂg sIAH! 1if th@WebdiPtion and the
ship over 30 the top wharfage. hoi st " mechani sm
appemdwbelagm, itlee Warils tcoataier hmaﬂtmtdlm contamr athawhethetapetated on shore
b t %. qui attaﬁ:heda t he, hoi st nmechanismlifts
Olaqu lWﬁ O%ﬁ?%.ﬁﬁéﬁflgﬁﬂ g?@ﬁ%hed cont ai ner upwardly

t OTiRke /4B RirdshopdsRielteh@iter QMRS tht Roaditltcodfaindd e BBieRhan one stage.
travel s inwardly athmartshlg Eéacross the ship from
en

In a Ve slagocaitaley cang. detspse add Héargxfgrﬂ' @}m past af the crane that is the

farthégﬁél?n&geg%}?% §%Eﬁ}ﬁ§%g Slgg;éosga%zggfggp E{&e 51'? %%dﬂ?%r}gﬂl?lstmg area at the rear

of the@aafhespart dfein dravethst it fetheaifstim ﬂietsh@bmﬁﬂhe acl'ttﬁtlonal h01st1ng area,
ach d. cont |ner into.the hold or on.to the
an af?cf\%m@h gist echaniim sﬂngr%&l PHasRment e regtPlevsd- pdhe .aﬁfé}rlalﬁal hoist
mec}ﬁﬁﬁﬁlaénﬁ%mt Iﬂf%hﬁfeﬁﬂ% %He%n%ﬁ@r {dDElhioRs 1/6RE rohk?ﬁéjcontamer crane
above for shoreside and.shi pboard cranes exi st and
1tselfo &" hcneaﬁtedﬂthc heiat rhqchmgm anf dowskatachmerttiatihe fiogt ef thagrgee (the part of
eSCL.i

the c%g E’ﬁtg]é &Il']ongé%?Tﬁle sgﬁ% 126|S 2 Eabr}ﬁr gﬁoﬁ%t:lns&l%ﬁcgmt apr]gie{ﬂasdét aboard the

ship QB¢ RARS pEvanelyWRedriel. TRGE ateetsoudnBi: 8ransd thaliRadld ndbre than
materborne vehicle (a ship or a barge). There are sone

one cohieinesitadingn d ﬂnsn@smemmé@d theappendadiclpives. thsnraiils@pntainer crane”
meaq % 83%51§?arn01§%eg}wﬁlétg%:t hasr %%lgc\}\%r dna? th%%ﬁn%%?e%a#l ?thmgch%nf‘gl’n or hOlSl

attachiiadt or faddike& mb@nhdresie onamet e t9he.p) stanchi ons. These
stanchi ons create an additional hoisting area at the

r elhis thoingentionef the syders #el methedsgiesqribed BAaHeo Feke andgise container

c1anefsac§ft\pﬁi§lt1 f{sglg"bt &%llosalghﬁé ma {ddiaf Bﬁte@tﬂ)‘ﬁ' &R %@lanaf% $4difbn shielding
a, an addit ani sm an

detecalt)h deficante aypaet. difplivyiéchr 1@mcadeimhteuabdndlnmilsﬁon shielding detectlon

e E R gad Bol 5L oLt ochient LLTL, Lhe, SOmALAET et

conte{flli@ L?S@Béigfe ddlh% dﬂﬂls%ftéi‘%fenﬁf% H3 BOKbiRQAkaEhrddrk 8EMBESHtainer crane
front o crane (the part of the crane that

is atta@ed It@&)eypnttamet iyl ‘@mlqoboadlak eor tileadvpthgishixr Fhedmsilhprsradioactive

BB SR bR B SRR AR AP cupred

with b RdtropRaedser Whtk wilh Bdeive/fRo@ed\edl. ReMmpate) and ¢oMmunitate a record of

this description and the appended cl ai ns, the words
the levelsraf apdiationar gxient ofradiation shielfing mesrerial arrsenifie hsseniainer.

hawlgmhlgggﬁ QR f8h S dnf gcﬁ%tevlg@chﬁ{% A ESBHOLK the level of

hoi's ment or han nore t cont al ner
radiagibn @r tddimion Ishielding hlatelm!ak/pmidnom uftudlheewys t@nsnarntat the company

met hods descri bed herein t and use contain 2
loadprgp 98 uglpag‘;hfrelﬁ ‘fliﬁéé[yl ot s q‘r‘%\ﬁf HEE IR qvegores Rﬂer the
mlcr?]}gB@ééEdr?&:o%‘fh@l@%l?@ﬂla@lﬁtl51@&‘ eRlenO8F 1§5§h§$r¢élﬁ‘cﬂdmg material present in

tection devices are a part. The fissile or
the comtdinern ttis informatien tal beanothmadéaded (on aghiteairaviredesdle) ©dhd eperator of

the crane, the operations office in the container yard and, through a computer at the dockside, to
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devi ces | ocated on the container crane (preferably on

the hoi st attachnment) will inspect the container just
woebmrogos2guri ng or just after the tinme that thechmissio4/002589

attachnment of the container crane is attached to the

contai ner and while | oading or unl oading the ship. The

the héeiﬁiaﬁééte 0 ?eooﬁqué pl(?ylg ag%ggocg{l%ent eteen%t IO?T%’)} ?%tlyf Ele}ong other

thinghgehegmppa@@@k stenreﬂcth@ OIPEOPEDCRS the Iinﬂﬂhhaﬁﬁ)n\afod)dt tHeg@RIsME radiation
rocess . npare) and copmuni cate a record of
or exeRko] ré@aém%n s%pelqhag maferis 1§$en§;pttg¢ﬁon@q1nqré@ flegidegphether the particular
contadil eshlgma BRI o2 {odbe REge o uhiBaddd€orC RMAT B%fuid W Kibitd1§ further
system an d, a shipping or stevedoring conpé
detectian tacheigkes, h@ldden@;bhyerhal ingectadi.on or radi ation

d eri resent .in virtual Ly ever, . -
OB HEr R R &t B ARy e PhAtGeu S fofleuRHsiRer rdiation
shielding Ma¥drial HAY by SMEEY inSIhippi) cRBLREs by 1288k @iﬁtgfze‘argamma ray data
st evedores. "After the m'croprocessor records t
passively éblsvadffrmmgamma €AY eovisseonts drom the comaliner, axm}yzsrtg tlae dlatan‘g) determine
pr ese the container, this i rmati
e Bt o RiAT De o\ TR At Py et R ogerprin

or (bRROHRALNE tddn expb@ed faitBa ray i@ gOPEhBLADASaPhE tifaethe Qokthi@er contains
contaji ner yard and, through a conputer at the

radiatiey Risfisgde mptsriaborygdistsmshpdhee mapar) indEryanidhedeois comeensurate
nment al
with &%gaqu'é@%r}rn%éegﬁr{geﬁ)?lnp b &nlaﬁlafo%gﬁ(gﬂ?é %e@t@é{ ﬁgg%rgﬁ i ppi ng
0 rInSJltl&v em&bbdln@nts@ﬁﬂamyeseﬁrinmaoh h@mintmf 1@? amh isgattehduhd digitized
X (t E%@ evel, sr?gf r adi atj[;tg or extent of aidl ation
into (d )y theReRRity phherspuice Bt Be npmpAashandinPailiveneigy ofigach gamma ray.
This ﬁ&t@@ bnd BigitRRA Bélﬁl‘ﬂb My dabPRI PG hatR QY lé?eﬁé?ﬂ% 'aQH eﬁﬁg%rprmt
| oaded or unloaded or, rather, should be subject
ﬁngermrrtt tven 16 ltt}plteeenterdoas & epémhiogties or |smhuguapb} ﬁﬁwooaﬁngerprlnts are
i nspecti on. ther
Finee LAk oo St PO oW T 1SSic oL el e Gt Shap (i weapon
fingeSptird 9l MhniTed: G buﬂ@ﬁreﬁﬁlg@ﬁﬁ Bed 1gkkn ford AsP@Intners with legitimate
cont ai ners by reading di i zed gama ray data

contqyéss iy themysudle B nge Codmmty disied onahe arndestdile “mrasiestHgerprints”).
ont giner al yzi t { t ' if th .
BackGRELA OB BER PR PROF o SEREL Bl S "o ypes of

back@ioanl® tffpeipiae gamuzedr Ay te PESERT inkéntibd: Q1) (H) ougmal background
anomal ous to an expected ganma ragl fingerprint, and
fingegpriphapich2) gt lrtsa%ctle@ rﬁaﬁuh@élﬁglew na@lmmad ¢ ogiging} background
i el d
ﬁnge *ﬁﬁ 1%/ glﬁt 'r@lt aREn gta[g% ﬁfﬂeﬁ@&a ?x%tpg}'nd{nﬁgﬁm%gt daloaded are created.
The 1ps;mdnd)reday| haelcglémmlg'argpmrmt isdite farpermainoasated ot the dextheict @dtainer is

erprint. In other enbodine of .th resent
mqucrf-‘@%ﬁf rgne Reprssenf welaglnaaslngmag%lfy b bl W-gi ti zed

| N Oredtdde ﬁlr@le'ﬂ%h?dﬂlﬁl T RHintdMe of A ﬁ%séﬁf iRt @RIN Mat databases of
rays; and/or, (2) the energy of each gamma ray. 15

fingeTprirngs graphe&t@dteén dhef d@abasqse@ngam@ fonysedatie pagsent invention are: (1)

the wfrg:g?r]oe ge}p?{nt gaaﬁ f &l ?é) tge glgléﬁ?s’?fan%:rprglt gagf rselr: glécli é%fhe inspection day

backgio@ad agEBRAL dAMRARNN Th hadasR! thduse & e pldsagantiBh Sontemplates
taken fromtest containers with fissile or radioactive

accessdp @rpaiiest dptgbgammaintpanedhyLhe ﬁompmygtg@tﬁpqnﬁ@qgtsyhe container and its

conté}@g‘ Atteclshtu nfﬂuﬂg etﬁ@fa'aﬂltfefst Mt?oagé DS TRE a@fl z?oﬁtﬁﬁ&rb RAL g]ﬁﬂllti&%b and the

containers wt co nten
contdnfrothereoHing ﬁmrtcmdmait(é(dnmndm)hﬁ) mani fest (the "mani f est

fi ints"
Gglng t{le computer program, databases and methods of the present invention, the
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20 Background fingerprints are fingerprints taken from
enpty test containers. Two types of background
woiog@mogdnts are used in the present inventi oRCT(U$2004/002589
the original background fingerprint; and, (2) the
i nspection day background fingerprint. The origina
ﬁnge?gﬁﬁ‘}f ?f %O@h é)fn\'s\e{e]lgeg Rk ;ﬁlépéﬁ cér?ﬁn% L’j?]t%r aés'g&attea kﬁ%nta? Er ID are used
to analyeathecontehtyebyi uqsmefom atsdély tlmwlegmmuﬁsi tz) n@@frﬁﬁﬂfm tds§ (3) the

t he rint cr ed on the day.that a container is
mmk@@“?%%@%@?ﬁ&*&@&%(g?&ﬁeﬂW§aﬁW€§é%9“WhV%ht|on as nore

fully sgle Wekidh Rgl.ow. A feature in one particul ar

enbodi rent of the present invention is that databases

ofThef Werpon ;fmgnrtpsmad@abasﬂﬁ ¢anstled. foT héediastmbastels by comparing the
c (1 .
R 5, S p el cpa ek v s B GROH Fiop SRR R b &fpd fngerprin

ﬁnge{pﬁ
datatabd) JEfildfekfiint d8the Baspect cafidinef uribhielly dsRe et A ﬁﬂge@[ﬁlﬁl‘c in the weapon
backaround fin erprlnt dat abase. In addition e use
fingegring @talpﬁsesf,b@ﬂ ¢ psereet coraiaer kelnsoaiins apanshiskded auelearaveapon and
[
a statm tﬂﬁ%%f 9[%% 1% g%dn ?}:ldlhggrﬁé%ﬁ%ﬁ%thegggon? ?{lﬁ’neA?oeg not heuristically
matchafy fihlgarpﬂil’ﬂen trnivdapsh fidgdrpthasiatabbsy] tHeh sthe @agifest test is performed.

coptaL gL Spagamaner 10 ard e, contents thercor b
oIS Bl U5, LSRR D 8ot

such gbsteinel; eathasuck lcomelhtdaehguspxemmbb}t the sandjrdend Cotenodity ID. The

.asspci at ed Cont ai ner are t.q anal t he
mani 3 A T oo i TS o e e R 8Gentg gpch such
conténbﬁelﬂiﬂ'eﬁ@f%d Byagd san{e?s}anﬁlé‘[%lze@ @%Kﬂﬁ&ﬂ@quﬁgd I%t th@ﬂlahi@C:SE database.
4) the equival ence radiation test. Weapon
Usiffedhe Conthiner \IBaﬁfimwrrfahﬁgﬁé rdetabase t&aﬂlt@b&@ é0|®t6¢mn§ulhﬁ esmlandardlzed
for.a stic co
Comprid OCHE % biue St TR, B8pkA ey PHbd e Fesuting
standal‘tﬁzé&e@@mﬁloﬁitﬂ der pid mbnifeatiabapent ﬂaftah‘»ds@ g€ gériadt todetermine the
t he suspect container heuristically matches a

ﬁngemrﬁg &f B}e icRatents spigdo he dipba supergensien{the apuperies finggemint™).

P SHERE R R LU AR g PSP e
contdimdr onithebe plhf)omdsﬂaﬁ]fgengem prthethanifest fimgesusp elaﬂabasentfailertmgemrmt of

does not heErIStl g%¥ 10 mat ch a y. fin ﬁ» nf in the
the sygRRE SAREINEHRTSISH oo 46 PUB nge §th ygpect gontainer
hkel?%[sftgé &E%nts s8id td1B€ idVRBy fhe ﬁ%mﬁ@ﬁtand d E‘t@tu@ﬁf‘ﬂhﬁﬁe‘i\fect isreturned. Ifthe
ase |ists containers Cont al ner |D. al so

fingelrpratt of tlheusmznt @mtasnaploesanh heua istihallyonatah ﬂ@rpurpmtrﬂ fegedprint, then

cqnt ent epresented by the standardized
the b@%ﬁﬁﬁ@# 1?E£”?ﬂé5p MiFest fingerprint database
cont ai nqu‘]BMQflehd Ragia@bn fregi t i mat e contai ner
contents, each such 15 content beln%ﬁldentlfled by the
sahke ssarmigndilave Backsravodi & lggelmmﬁs@éa ¢ isheonfulpd éatcompare the
t f
ﬁngeglg‘ilﬁ qstgle Isgéﬁe pgo&%}%r%&é?é@ r?rr]{s I{Oll]l clﬂagt gglogﬁcﬁ ﬁ&gelprmt in the

inspeCdomdalt backlgfbunﬂ finnerpaiandfatase. SHithe fiagdprintofithe swpapesiitainer is

con ner. the resulti ) .
substannall%l lower than theglnspectlon day bacpground fingerprint, then the suspect container

likely contains radiation shielding material that could possibly shield a nuclear weapon and a
status to that effect is returned. If the fingerprint of the suspect container is not substantially

lower than the inspection day background fingerprint, then the equivalence radiation test is
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standardi zed Commodity I D, the manifest fingerprint
dat abase is queried to determne the fingerprint of
woheo4moom2ent s said to be in the suspect contai ReT/USR8/002589

"purported fingerprint"). 20 The manifest fingerprint

dat abase is consulted to conpare the fingerprint of
perfdri@dsuspect container with the purported fingerprint

in the mani fest fingerprint database. If the

f i hger pthaEquivalenchdRadiatipadestcont ai ner heuristically

ma es the.purported fingerprint, then .the suspect

caid RabetBifRRE hEbert BAERRE b Rt SR RS theggpored
fingdrfient AR i 108 bulntiallp lodlet thah @hd iglecbil 861 bacRaoBAMIAGrint; then,

If the fl'nger%gt.nt of the suspect container does nol%
the eguiyplens radipfign tepitie Renipranedu Ustna thel fingeigentmfithe suspéng pontainer, the

. . i-at. Ste i 3. The .

e 08 OEGE M50, ELBLESl 8 CREEABITES e S DPeomanes
heurisacitiyrmatobksf dnggfgerprint inlahabantfedt Singemsiut deEbise, then the suspect

Co re the, fingerprint of the suyspect contajner with
contai kg OBt S aidp b SRS dhth 1< JhEeiept e tioge kiffed on the manifest
and h REBARCH! AR &RY: RARKIRQUNEE fkNEBERIinMbr %%%l%@é&-coh{aﬁ}eb Qoes not

fingerprint of the suspect container iIs
heuristi¢ssly amet¢haaniyyfingenmeint inltheymehidesi fisgrepintoatatiase, thac Kgreonterts of the

fingerprint. then the suyspe container |ikely
suspest ROFRE 50T SOR GO IO g TR B TR coul d

POSisd fllywalp 2bekdarcd Ush BaliscdeR Beite @Nde Bng&habUftdiasdshat

effect is returned. If the fingerprint of the suspect

cofit ai nerigingl Baskeroupd Fiagerprnt: yAn gregieal badkground dingerprint is created.

Te
' I 4 fingerprint, then.the . .
he QSRSHL AR DBEHH] 1AL 98B Base L ESRGLYE et coction
devideETd LHFREQMM 200D #: copedntOs st cntaiblRe Wl WoMRNERGE In the preferred
diation Test: |f the fingerprint of the suspect

embQdMER; Het dabEemiBe corients ot # keal Joptatear atith rshipe im gris den digitized
. ' (EraY IS . ' V. e
o L e A AR b ok YR SRty detected.
Alteragtivelytlemndeta nagliba tligitizetéstd eiterply fnmsigdot this squgee dfgamma rays or
fingerprint of the suspe contai ner,. t entire o
the chighy OE BTG 3 st te s e Pechtand G cprstgs the “origina
backbloR8&iRgdrpiint@f the suspect container heuristically
mat ches any fingerprint in the manifest fingerprint

dat?abasWeapandringanpring [dgtebase. AontagpmEngdrpkied databast @icresited. The

| eqi ting ntents t are di.fferent.than tho . .
weart bR R brale! 3 AR Ao L0, IR e R Brsctp deviees
to gathet dutineom thd cohftsfofagetdarolf ftht dhtalidees. BaSP O &0 BSR4 contains a

does not 10 heuristically match any fi tr;}ger print in the

sampgpf 4 KoY idapesrpisi tadioaetvaaieial sudrpsthe St enPeRtd. dhese contents
may :aﬁgtincglygeog&ﬁbiﬁgtﬂ)tn?'oq q&lg%,?ﬁéeﬂgé&%ﬁg%ﬁﬁ%ﬁge A Eﬁggﬁe I‘n%teriﬁls. In the

ect 1s returne roceaures cCa
prefened eadddinene rikatdata fheadhé corgattpol nkeriatathas esntaint)s with known,

Origi nal Background Fingerprint: An original )
dangsfgegbaa&ﬁﬁfaverm%%ﬁw 0 iSélr@r dgitiger! mtomtg&rq igiengify of the source of
camBA KR Hdnde feha%i? (R aBlt ghl%ﬂféﬁ%?tcﬁ%cg}ﬂ. UR 11l atiR ,Qﬁﬁtda\’aemay be

or fissile material detection” 15 devices to dather

digitided mtd either tHeantensityerftise wiire of gsmmeomtsair tigr enaigytof each gamma ray

n Lng init,.ln th referr . : :
detediSf tiqhe gesuﬁmg tchgltlzedtdat% fRnt each s&gl test container constitutes an un-normalized

weapon fingerprint (the “un-normalized weapon fingerprint”). Each of the un-normalized

weapon fingerprints is then normalized by subtracting the original background fingerprint from

it. The result is a database that contains the weapon fingerprint of each known, dangerous
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enbodi nent, this data fromthe contents of a test
container wwth nothing init is then digitized into
woabd/we9i nt ensity of the source of gamma raysCamg2dmne02589
energy of each gamma ray detected. Alternatively,
this data may be digitized into either the intensity
radidabt a f :
BLeh0s, M Raha v, Dbt Gy SRR 8o i
databpsps {Tihe umtessity nd thfosqugcpenaid the @ndyay lofj catnghnirha qumﬁltt&l by a given

reidg GBS PR Bl reah GG RoGuRDr soircedan Goadbe Nuclear

Regdl@tofy(e@hﬁ@lgs{m, usi ng radi oactive or fissile nmaterial
detection devices to gather data fromthe contents of
a Seri edlapifest Fingepnint Rptabase. Amnenifesuitgetmat datobdsaisneeated. The

QTR0 o BB ey OB RO OB AL RE St avie

to gathey dsth omi th@bonﬂﬁltmm!:ﬂ’l@tdf e36coRtaikdd® Whe sdRADQT Q4L containers will
radiﬁ'&ieﬁél ve or fissile materials. In the preferred
neceAY pite, that aresaclln 1y sospmense thoyah Bistdetagnayebessattiessl wider other

. circuh®8inc &0 Hagh %ﬁ%es%&ﬁnﬁé} pins ﬁ%ﬁmgﬁg{)rﬁ@@% Lef as those listed

material I1n themis t |g|t|zed
on th ghip msnmyfe@ﬁorpﬁer Boof qettafs. Tavarousayses afidgitineatervntegys are those

det ted.. Al't t I th at
pemiiedTRB0 AR LBt B Tehing iRt et fgr pmpitacontents listed
on th8 QUR ClteRhat BARNBad AT SmBissidhes BAGI@Y-cA Taachne@Ia ray
30 detected. The resulting digitized data from each
sukrihe prsteried smhpdiaent drsdata ﬁ@l@éhemmmmismf paeties pEtst containers with

knov¥i§5 q%ﬁ‘m ferb%ﬁgeﬁ{slé %ér{l hse }ﬁH & ugn]lg% 1{%(1 Egtg\gﬁ &ﬁgﬁ&}ﬁ of the source of

gamthi nger pid me %nb@ytdfeﬁaclﬁl QaiBlal ZedicheiedUbA @GRy, tthR data may be
ori ginal groundflngerprlnt from it. The resul
digitized Hpiigithes g?ém’teﬁ%iy f o BIUFES of Kamsdperorthaensrgyral ﬁ@chﬁamma ray
h 9
st MRN8, LI R EELTFRRR gy g normin

manifdse ﬁagefrplynlb(eheohhemormyﬁedt magifesatiegdrhiéntie aBaoh of the un-normalized
The intensity of the source and

mani LGB 5B R A FAYTEIRE bt idig SRR Imectpint from

it. ThedtRACE av@itMasd ihﬁﬁédn@mﬁ@fh@ﬁhﬁilfe@iﬁﬂn@ﬁ% Lrﬁ %?\ll eh L lmown legitimate
avai |l abl e from public sources such

contaRegy gprit e Suchopmey dieing idemti{isd bivtn lsmesﬁalﬁiar(gm'dpﬁ‘qrmhodlty ID used to

ni fes erprint database is created.
reple%tt%la?réﬁ?t?g ]{m irﬂad]éﬁeﬁtrciaﬁ&) %fgt abase is created by using
r algisieadd by Qo tidt T8 Va@iolRtyped 8f [efRinREd ¢erfe¥Int@Bnes WALl (1) not
gather data fromthe contents of a series of test

emit e*ahgaélilfﬁéraéfs anchige sesuliiap digitized dgtewid ontydierhaekeroind radiation; and/or,
2) oﬂﬁ%ﬁéﬁﬁf (|c1¥%pa%e hR9sen gﬂ!ﬂ/%tll?%g g g r_y¥ %ﬂﬂg? 8Q§§r?hr%ugh matter) the

ata may be ga
back@ound,lmdtdann eisd thEsshltiag diyitied dawovill de ey tharObicREO8nd radiation. The
.%gno , | eqi %{lﬁﬁ e contents such as those |isted 10 aon
mani{GiEiaerRsing oheaih ke dselgins oRPisg: o Eonesis < it o
31mpM/%éé%ul%dtb\ﬂfﬁ?ssdlff&eh&%& R iRl a0 db ﬁﬁﬁt It should also be

ermtted be carried in a contalner
notecgthahtheie IS@sfosmulla falsthefa@enmamtf gamwnuﬁmtnsmhmat éEhe formula will
on' s Har non

perml A icthtomad bl WeerREF T BF e TRRTATRR A Qaown: (1) the
thickekék %n(ﬂ EOMBididiRy 6P He R tiR Phtathed §/alle®) Ae thRREesS AAd BIRRERicy of the

M t
container contents; and, (3) the intensity and energy of the gamma radiation being attenuated.

The thickness and consistency of a shipping container is standardized. The ship’s manifest

12
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known, legitimate contents in themis then digitized
into both the intensity of the source of 15 gamma
woays/aesiot he energy of each gamma ray det ect eBCT/US2004/002589
Alternatively, this data may be digitized into either
the intensity of the source of gamma rays or the
shouG Gy o BRI ORI Wt 50 S5 SR 30k HoA sy of e

shlpp.ﬂig oantaibdri el therikhstistofthagatapbn fbélngtai’t@nuated is known because the
normal i zed mani fest fingerprint”). Each of the
1nspelch01h gq,ynkmci(ggand Fagarpradis wseq g@}hﬁ presert ipeentiga gs set forth immediately
beloWOr el i zed by subtracting the original background
fingerprint from20 it. The result is a database that
co@ ai nizspehBomBay Bexﬂdgrcﬁmd Gawpiprint Dafbasachn inepnmon day background
cont er. conten h cont.ent

finger g P FPEE (h§oRRG: AE e ATG dr Koy b iseled by using

radioh&tivelo® BE§RMterid] aéteé’tﬁﬁtcféﬂfceé 13 ghiher dR:dR 84 e1Qﬁ1ty%Qfﬁ§1ﬁe1 on the day
It should be noted that the various types of

suspgcé gputhitrans evidldpet wapestedo dmthm@fweldl enfbbdimett, themdlata ﬁnm an empty

conte%nerpégt %)r{ou nd tg%ﬁg{egtscﬁk aénﬁ etn}%%? ? tﬁ?ri\ghgltlzeg] 111¥o both the

intensity éMbadoRrde@dE gara S eayishad thléfeﬁéirgy bﬁ’éaelﬂ drfidha OF c@ﬁm A@¥satively,
pass throu%IF matter) the bac groun radi ati on
A CHheg

. as the
this dél%?dm%%e dighized ithe; 12@aswaqfahwqurceb>é gpasng TeYfegy the energy of
[ fi
each %@&E&g I%g Qgterc%q al{’lle%ge%bé}r Egen %]g?n élr()ﬁf:ég tHéln ?ﬁ&[ﬁ{d ﬁ]tﬁje%rbnt should be
recondea];when/the hallsu&taolnmelﬂlolﬁﬁie)comemswremb byt 1t§fﬁgldalsf dleraeiog &rom the top

g @RS 25t gutel beckqround {lagererl t L SR, o

resulﬁhé §BHBLH 84a BfnsABATRLE ﬁk’pﬁaehcﬂl k1LY fgmuﬁﬁ%n&&’f)ﬂhﬂ VohidM ik {hen stored
O permt anticipation of the manifest fingerprint

in th@\h’ép@tlph day badkguiung ﬁngﬁfrpﬁmmat?bﬁsel s known: (1) the

t hi ckness and consi stency of the of the container

wal | ; (2) the thickness and consistency of the
BRIEPDESCRIP T € THRDRAWBIGEhe intensity and ener gy

of the gamm radiation being attenuated. The

t hi ckness and consi stency of a shipping container is

pCPUBD ot Fonka0 ke o TR fenciter i o 22

t heigt hisgenpsstiendew oNs tattgin@yrafe dsentdar go content of
the shi ppi ng contalng And t he |ntenS|ty of the
r a%ﬁga% }SGYP%%F%%V%W‘@H aFliBPing cRMAIRAS because t he

TEREE SOt SR U Al B o

contdidgr ckamspect i on Day Background Fi ngerprint Database:

i nspection day. back f.in ri nt dat se |
cr i b DR PR Gt T DGy P BE RO DO ERROY G 1S, pgachment of
the c@)h@ﬁfeﬁ dralY Wis Niee FaaRiOAGE IMiQ1eOhatklifiSddigtidRtR Icad placed in three
detection devices to gather data froman enpty

housingp laspigd beyeen e spaspdeshspeliche bontaiaplanentini | | be

I n?lgegtlg g dlégr%%&ln)% tBL %g%q eroerdﬁglggcqq)eqﬁagnalt Jkltescug]?tdgvlcé’s radiation

ai ner

shieldi@gtdzteatss devicds ael mi@ﬂﬁﬁ&&ébrs $od‘a’ﬁadl’lndiogtslhg mdthe RbMainer crane,

both the 1 o intensity of t he source of gamm rays and
prefergpdy %ﬂ}edvl%ﬁtt@c&mnb aﬁ% dipgip Bhepapeiplys ohfhed¥eiaRy lw,qwon

this data may be digitized into either the intensity

of the source of gamma rays or the energy of

Fig. 7 is a diagram of the input, components and output of the present invention;

Fig. 8 is a flow chart which illustrates the creation of the original background fingerprint
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each ganma ray detected. Preferably, the inspection
day background fingerprint should be recorded when
woOheodhoised attachnment of the container crane i BCAtUSR(08/002589

hi ghest el evation fromthe top wharfage. In this way,

a nore accurate inspection day background fingerprint
ofth;'::sregcnr%i’lev\égr .The 15 resulting digitized data

e8NS thures he | nspecti on day background fi ngerprint

WhFigho {ssi fldvechasitvatiieldil lubtfattd e brRSIECI i thd ek n PrRek@riftithbase of

fingerprint database. BRI EF DESCRI PTI ON OF THE
thepESFQﬂP%V‘N(%UQ@ Fig. 1 is a side view of wharfage, a

COfsay (pﬁ_rafﬁ)Wlﬁrt%?l@lWiuXtrﬁ@sdthQcx‘égé(iieé)f;the Flalf s%ﬁh%:r rintélatabase

perSpective view of a contal ner crane assen%?y; |%.
of the preserpérspeat;i ve vi ew of a shipping container; Fig. 4

i s.a rspective view.of the shipping nt ai ner

enBio o 19 et ity Herirates B ¢RI o IBR imprgton dag feckeround
fingefridtidgtabaeiod iR prERNERO&Ioeand €w of the shi pping

cont ai ner engaged by the hoist attachment of the

cohigail Aéy adloanehant whichhlegratesdingt dnappdamentti afthe @omputer program,

mat eri al _detectjo vices placed in three housings
catafi S ERIEh R AT EEFaPIBER BT ¢ he o ot

attachnent; Fig. 6 is a diagramof the fissile or

radi oactive materi al detection devices, radiation

- DESEGRIBTAORGOH HIE th0AVFLARE S RIGERREDL EMIR@DIMENT

| ocated in housing on the container crane, 30

preferably on the hoist attachnent, according to the

pr Refeirpigemwad Fidie, the 8p@vat operation b addinEkad/orunlddéng a containership

di agram.of the input, conponents and output of the )
10 withed GORIAINF SRS 41 d%l.%e% i3 the PRl epraptioni logding or unloading

dihdriiShe @@indrifp 50 R R Alind fi%e OR4Biopal Thae i

O Ngerprint 13 WD 20047 090829 2Rl PSS RE R pre 3 sis om
the tethehgfags énflThe neweainenmane lgps fouristanahibhowf ehiah twevtawdhions 4 and 5

_Jllustrates the creatjon of .t he weapon. fi.ngerpri.nf .
are Si&%%% g ]gf’ther At 1vaeo§1éemstapﬂ{}%1?ﬁ1}ogﬁl’1£ﬁg} 161_1411&.81% {,grdtﬂ gﬁﬁmes the
hoistGhethbnivh 7Clibidtlattathinicat 88nd dMRtArc@ 8blitdyePihecbra@Ah{ESlto be placed
fingerprint database 5 of the present invention; Fig.

or taken frem s plagpewpng thegrhes gontpingistld #beaydithrecantaingrslip 10+

o e
perspedtied) siahthisdsri@tamg 1Gnan éabasi ment of the conputer

program database structures and net hods of the )
pr B€ehthopidyiFa fontaigeasneRe rem abthacyrehf fipmat pige pguger castings 14,

15, lgﬁﬁfEQRﬁ)mﬁl\@@I MENT Referring nowto Fig. 1, the

typi'’cal operation of |oading and/or unloading a
cohigad stervesh tgpical hoist attachment 8 when it is attached to the container 9.

Fig. 5 is another perspective of the hoist mechanism 7 and hoist attachment 8 when the
hoist attachment is attached to the container 9. From this perspective, the housings 21,22 and 23
for the fissile or radioactive material detection devices, radiation shielding detection devices and
microprocessor or PC 26 can be seen.

Fig. 6 is a diagram of one of the housings 21, 22 or 23 located on the hoist attachment 8
showing the fissile or radioactive material detection device 24, radiation shielding detection
device 25 and microprocessor or PC 26. The fissile or radioactive material detection device 24,
radiation shielding detection device 25 and microprocessor or PC 26 may be housed in one or

more housings located on the container crane 3, preferably on the hoist attachment 8.

14
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10 with a container crane 3 is described. In the
typi cal operation of |oading or unloading 15
woanmi4avey s, the containership 10 is docked at PCiaIS3i0d©02589
wharfage 2. The container crane 3 sits on the top
mharfage 1. The container crane 3 has four stanchions
)
(t PRS0 EhARERL R s b AR S gFoaggve materia

deteoﬁogldedﬁé 28, faafalhbﬂ%hiéhl&lg ﬁ@tcﬁionméci&alllssdﬂﬂhncf@k&kssor or PC 26 in
attachnent. 8 and contai ner 9 out over th

housgignt laj 4edtichi onghe fosk afachesnt 8 g thekamaieoRane 3. pFlag Essile or
radloﬁm&gﬁal(&{é@ﬁ%&wc@ﬁ%‘hﬁ rekibatRRQAT et v\? 9&{(}5%]%91%5 4| Eaﬁl be off-
OWSs a perspective vie oadi
the-sbelf el wazl |smg1 epdrcatystms boldnbyt Kasberpelslpsides, viae. of Menden CT
st a hlons 1

(e AR DT A REv ISy LEDE o el Serige i or lectro-

magrﬂ:”u@%ﬁo&@ﬁﬂ%@fbe%aﬁtdcﬂﬂﬁ)rg-AfAs wieth, tHebfisslié or 1tioablv@ Rt detection
Fi 4 shows a typical hoist attachment 8 when it is

1 g.
deviegt24pad safliationishieldsrardetgchien devicesd Ipsajed ip theshogsing Réy22 and 23 on the

hOlSt%?t%l&Bﬁ&n}tet :§ t Vﬁ'g)h{]l%%ea gfaﬁ% I?Bg F&%S?J& ?T%aﬁg ?(i)l‘g.%éa ?l['l RntalnFr cranc.

t hthdﬂiﬂathlaé'rss& orfridivactine mapeiabieedtion devitd24 haliatiagsn shielding
and 23 for the fissile or radi oactive materi al

detecal@pékwwé rdegiteddn theakfuatngotl - SRi @i ngn des st asigchment 8 of the
o RSG5 AR 8 A GO R L 2
may‘be) taheed io homsim@ hpi22tand 8 anhhehdistRttadinah @wifniy: ¢dneainer crane 3 or

elsevy}!%q aé[q? Sge{rgﬂ?,g %}i%%ci)%g?eg%%r%ghél%d e %tlcl%gl?egg]gt {e%%eétd{ons office of

the BhfirRp "le‘Elea*?sSl@ﬁ 9§ itRC iR BomAlifichlisS Wn‘ﬁ L As@fd &ax%H O\c/l&l'\/e material
materi al detection device 24, radiation shiel
detectionalevico A4 ded iadiatips shinlding dettion degso?s. oTheRmCzcﬁ)rmsdo er PC 26
ouse n,one.or .nmor.e housi ngs..l ocated on
may EHEE e aohl GRS 2ConitTRHigy BPUAERC FSite BF 2 RGP O hFrintpispion device
24 afd rddlatl 206410 UERBo P IS2804FDb258%d dh@ikRSS coMB@nications
of carrying out the invention is to |locate the fissile
technglogyzan é%&efi\v%cmmémp%tﬁ theaeseidts Povitere of e fizgle qr saflieactippymaterial
helkgins 6 G
cerecg A oD B B B A B A D R B focBpf fy P 26
The oficbhecessot ai PEr26cmayelsd.be hecohinsmidagionrwith thai shigplrigy@mpany’s
materi al detectio eV|ce 4 and radj ation shiel ding

logistigt SRRPWAT AR & ﬁh@oé phfpumBerich leatfiqapiog dyinbgs afid manifest
1nfor§iéﬁbn%$ tﬁé"@mﬁéﬁﬁ&% A oRhuRMRE Fnd Hl%i‘@}grﬁb%%r drEC 26. The
Meriden, CT (www. canberra.com. The devices may
mamﬁ“@t tﬂf@tmctblenmytthﬂ:ﬂ e used hy theexictoprdvgshoaat PC 26to déterntinothreshold
magnet.j ¢ _shack absorbe S_or,.actu
tevel] R Bl g SRt i e SBsPLR e fiptseekTayoe emined
fromahécémsha@td. on shi el di ng detection device 25 located in
t he housing 21, 22 and 23 on the hoist attachnent 8
of Thvmiceproedsasror ECatels prefarblyerregramsred veithen ¢appuierorogram that
has tglega%g% gci F@éshoﬁcﬁrll%amg&&éﬁ{%ﬁ gtdlpaghg 12&\;1'%&1 ealngﬁ slluglgmrg naaterlal inspection
resulsshdagl b doghpattdl ok epample)adiatidn ghidelidesds iset Hytae Nmu&aﬂ’lgegulatmy

21, .22 and 23 on the hoist attachnent 8 of the
Commjissmn (the “NRC”) and other state and tederal regulatory agencies establish maximum
acceptable radiation levels for human safety. The NRC maximum level can be used as a
radiation tolerance. The extent of radiation shielding material necessary to cover up the presence

of a nuclear weapon can be used as a radiation shielding material tolerance.
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contai ner crane 3, a mcroprocessor or PC 26 may be
enpl oyed. The m croprocessor or PC 26 maybe | ocated
wonotagueizng 21, 22 and 23 on the hoi st attachnear/u82mi/002589

the container crane 3 or elsewhere. For exanple, the

m croprocessor or PC 26 may be |l ocated in the

0 f

 ehloRiodacch 6F P 26 il gtfo GRERADES pethfiofifop Bl XEIg. 7. o
descr(hi:ﬂéﬁlo&& thatl @i e bunifest téxinatoR doadmst whidi radiben &l redidicigshielding

detecti on device 25. The roproc ssor or PC 26
matexiyjiptpestigereaidis 9P e prpaaaq TAE £XTP o B toli@nce o6 Shupshols level of

radiafiGnd BE Héﬁ%ﬁﬂﬁfﬁ P(')f?qhe g@ﬁt&% bf’&) HEYdr 98 Ir la%gﬁ{lﬁ:rmlsmble %dloactwe

radi a lon’s ng detection eV| ce 25 er wr
matenals aierpe¢sesisin d:ln:emmtammf?; the threshekhnayt lufgget bighertibarufeecbritainer loads

ni ca e r ou . the fissile or
for W RHTRABET Gt R Pt B 0GR QDo Sl 4 ore a pluraliy of
detedig§lRatis %hy%'lﬁécgﬂoriﬂdléiﬁé fatd sﬁ)@t SRV ratlatlod i§ 8sent in the container
m croprocessor or PC 2 he m cr o‘q%r ocessor or PC 26

9 by ﬁa@ﬂp@mrgﬁhb@ rﬁspe@t@mwwp@&pr gbtaxmngwdnf tensipl gppwcpignals. Should the
mmlaq%pﬁa%t(= that tﬁg g‘r%? (‘f(?ad %emﬁ}zs&%fee 1a§%ﬁ&1\}er}§§t?}1£1 but should be

anufreri c
evenlyrﬁlﬂflhﬁfz‘d (imﬂ@f confifnes @Dhﬁy dlﬁfméﬁtlaBmabﬁtQ)fCIheTmMmlﬂaﬁadctbﬂ; 24, 25
m cr opr ocessor or, PC 2 The _manifest inform

Woulﬁapdlsfﬁ% thap@ m@@dswetlﬁ@rw@r opFEERgYr a siipentzg ﬂeléshold may be
estabﬂ?ﬁcf‘arﬂ&ﬂ ﬁletéaﬁfeﬁgc&f‘{iﬁl@éaﬂl?e\éﬁl s of fissile or
oactive naterial or radiation shielding materi al
exlmautereainple obtheepehtiedof the mrsenhmvednnaiha daerveDof rddiation detected by

the HT]Slger op 8?0 r&&?‘al‘ﬁ? gﬁtgg‘uolnﬁpg {CE% a (:L%%gqr 0 IS’tnﬁ d ’W1 23 on the
hmst%@ékﬁﬁént \Mﬂfecﬁb E@}ﬁélﬁ&'c‘?ﬁheaﬁg cBﬁ%tﬁ‘ﬁda% t%hh@lnqjdlﬁ%ocessm or PC 26.
mat eri al i nspectl on results can be co ar ed

The euqnmoeeosma@m BEi lﬁnth@u|C@e1palr¢esﬂuasads%tonblyvctlh evitiudie gugset radiation
ul at.or. nd. ot her, st a
toler %g Of @&&Iéfl ??Vggfﬁ\g?cig{/to%g(gﬁgﬁeréeélce;?swglaa'r SXEORI tl}ﬁJcr%nEamel 9 as set
forthamaB@imbifestr Bdhaidd@mioh @mel 8 af or bdlowraie satiefuyn tolddenciBCexpected
~maxi mum | evel can be used as a radiation tol erance.
radiafipe lexgls ethe C@mpwauplagsaahr%nmé o8 tfgmipseREPFessOr 9B Be9dhgn compares
the 1£cﬂat? %Vﬁlﬁel&m%gl i ?@E %?tfl é Rsdl WeiGRn s"l‘ﬁ%@iﬂg n?a%}la?@lerance or
Fion s material tolerance
Ladla‘ﬁﬁh 206141308l R@ﬂsldﬁﬁ@:ﬁb@/tﬁ) B@Epﬂﬁueﬂ'ded thcthwrgmﬁ gea@ontainer 9 as

set fcg{;h (glcfh%na%gstd EE]&T G 12y @égg gw%la}gg?wg‘%mi ﬁ}r é)rgqﬁ:? ow t%e tolerance or

expebt@ﬁ %d@f(ﬁlqgve?g NS fcrdfitb&Bsdr 3 batdeaan 2BGkeAR A daRM7 to be printed
shielding material inspection results can be

Whlcb@muﬁp@d 27 v@uﬁ@mﬁﬁnepartméartcon@rr@n% eusing itstalbehwhetic identification

nomfs? e on b ot R B B SRR P B A B orerup

a nudl&dr YebrS GH Bie RSB, ifRitkd heGatibabhe T a&atlélhﬂueldmg material level
t hreshol d may be set hi gher than for. contai ner | oads
exceedsrtolgraneh of KEPaeki vy, tg‘é dartigglar coufpingh§) crmdoyirlentified for a more
500G M) Bl AL RO, 48 SR ¥ly groocos, i
neceSdap. ce of radiation is present in the container 9 by

conmparing their respective outputs or obtai
di ¥ e <ndingly W{ﬁ?&fp@]sgﬁ% hipping  AOFPARISS 2R%, Elgqqreggents will advise

conté;lg% Sifperst Monglgﬁoﬁ Hrq gﬁ% E:IQ gﬁcﬁéet% AR ZHB8bPL elding material

tive material, but
levels permitted to be in a container or expected from a given, manifested cargo. Vice versa, in

the ordinary course of business, shippers or consignors will advise shipping companies of the
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1 o evenly distributed in the container 9, any
differential output of the nultiple detectors 24, 25
woawl4hisgi cate that a point source i s present PCT/US2004/002589
Accordingly, a differential threshold may be
establ i shed fromthe contents of the manifest. In an
level§ Bﬁféﬁiaﬁm@an& ﬁ@iaﬁ&?ﬂﬁ‘élﬂfﬂ@ 119afterIa|Pt‘°() PU&PEMd ih We%h%ﬂlerst Iﬂ@gmma‘ce
| evel of radiation detected by theflss
shippesgiorconsieners mall advisd thel shipping companyior egen? Zhaatiléerﬁrtlcular container

. housi.ng 21 nd, 23 .0n 15 hoi st .attachment 8 of
ship PR Sl &b e s o PRed e e Pt e
M BigOPisQGRESah 0Othe ComBbnenINBedinhOR RS RS IRE 2, (?a@ab%@e structures
t hen conpares the radiation levels with the preset

and mgidpas ¢fghe pneaﬂné myaeiéono r T hegehra sixsawicevel] datee xPglbe rdiation detection

il PSR, AOE B MR E3LR 8, PR SOAMRTD 575 e veoon

ﬁng@prnﬁrda’aﬁh&VB(); b@ theutianifest dakedsant £(59 Ithe&iﬁ@lﬁfdsﬁﬂngerpmnt database 32
t he _conmput er program runni

radi at i vel s
whicicep@pis g)@%&fga CogfainseB g9tang ﬁheo%%iaadé@dz%pmm@dl%am adi a@d (6) the
msp&lﬁbﬁld 5‘&1{ hid ﬁﬁ%er}g&?’t%lata%stermt @&hB A%Ehinfid o hglPthe inspection
shiel din terla erance “or atlons ng
day ek grouad ﬁhgarpﬂnst deigbest BHntp cbmatam)me ror enere mspedth)ntda@ background

car.go the contaiper 9 as set rth on th .
fing P o Lhest SF REFe? afiTais pisoets ) b  COPRDR 26 rngingthg gomputer
prog?atm @8 PR @mpult® ptedfh 20 0es &fcess%éf Hﬁ‘:“s‘)@&l)u[ RAbAYAR The output of the
| evel s, the nicroprocessor or can cause a
compuen26fis igreupplsiotuses: p})r‘hk@lm comhms:hn eshicldedamtleadveapon” 35; (2)

“llkegfl# 1he ng?l{ég{s %enf EI Catlt%é,n% Con at"’:% rgé (lﬂgell}p gontalns radiation

shieldi@tngdtértal thanebelBsssibBaRENd Mcle&ﬂ&véap@h’em (@dkay| b&iﬂams legitimate
shi el di ng material to_cover up a nuclear weapon.

Cont%%théftaﬁ% iffigesrtthan thogs lished on the mapidesht 1% And (5 r semigets ulaknown” 39.
s hj 6

15 06 P Al 4 BASPRAE BT ANR R, o020 v

the stadéaﬂ‘dIZEd Edniaxdity I]hﬁB eFid. iy assieveel (Ef e radmifesni@d deehring database which

hysi cal ect usii prlate nuclear
COM‘SP%@H@ gl?eséor}t nerr@c@ Eeg sty aF IBF’Gfi‘r‘iYép?/ gourse of
bUBigN &%) floWWHRRIHCICPRANE Qhe ﬁ@&h&n‘lﬁ'tﬁe A ;ati ﬁ%c‘{&wund fingerprint
advi'se contai ner shippers or consignors 0
of thﬁaocmmlm progipamt daabaaa sirucadesdridonetbidself therpgeseat i@véraion. At step 42,
the r%‘cF %t drapecﬁg%{laVé%etQteﬁlgorggdﬂ%tgonasm%gcﬂrtlgée?tgcrgog rdﬁ\%)c(%) gé a {gs t 1er3 nggerprint
of ali)é }rp’f}afeh‘t ERIR. oht QLIS UBEHS dafNirPRahS rRiatf NS &ML Mevice 24 or
advi se shi pping conpanies of the 16 WO

radla@@o&hl@@@@c@t@m @szgﬂazf/ oohaedgitized wiabeh theddicasinoel thagpurce of
gamlglg% }Z&tgﬁglptsh% 81 t tg%fnﬁl%tlp g?cise?egFe%)é g% eré%t&lgerl]y,ttﬂ 3 data may be

digiterdd irge eitlive tl&hhtem]f}g)f(thﬁmﬂmb ofiga@@Rntyd dirake &Ry of each gamma ray
(Fg{’eécul ar cantai ner ment will exceed . these )
dete sstepit e diggized |daf§d$ n ﬁmf;sieaéttheowlglml@aclvgr?@daﬁngerprmt-

di pgr @ma‘ﬁdog{f 1 ﬂ%ﬁ&?ﬂﬂ%@ﬁsﬁes"lﬁ@geaﬁbl ?neC\Q g?g?rﬁrént database 30

program ase structures rreth
of thp rersputer irngremt dasabasd stercturey mdsrnah@d:swf d@@reﬁendat/altio(ll)ﬁxt step 45,

a alon detection .deyi orr di.at
the iR ol B abbriod i iioh 85hiEa PR Bkey e Hngerprin
of seR8s ofltdk cd N8 ARAKnotvh %%Q&Bhﬂtadi‘%@@tﬁ}éme&@s intHom t Restep 46, the
mani f est dat abase 31; (5) 'the manifest fingerprint
data fampthe sadigmn detection device 24 or radiation shielding detection device 25 for each

such known, dangerous radioactive material is then digitized into both the intensity of the source
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whi ch contains both the Container 1D 29 and the
standardi zed Cormmodity ID 33; and, (6) the inspection
wdagodmaesegr ound fingerprint database 34. |t sheadrasSkhm4/002589
under stood that the inspection lo day background
fingerprint database 34 may contain one or nore

of gahSP 'aH t %C&%'aaygsse% Egﬁétﬁ&b@.t %ltemﬁ§§%,stihié data may be

sourc ata ‘are acc e conputer
dig1t1md11mltmgtheh thequiaityexf theprooge @ﬁgaﬁmaﬂm ot trepubeyy of eadrgamma ray

detecﬁe[% {Aﬁétegggré%?}é@négﬁ?@qtﬁé Flre?%%rlﬁt ie. 5%@%&2&8 z!rtfgr)lq[ his digitized
data.” |Atk@iy 48 OfHetleBR1iA dBASHBE RhEIL udhuebeasntiBaPRIh 1&6wn( ddngerous
"likely has the contents said to be in it by the
E ad10ﬁﬁmeﬂ@§f11a13161t 1§ gyred fin ﬂléIVXﬁaEQIhﬁ@gﬁﬁBr it glgiaheseciy. 15
f]uhfg legljr {d \%ef{asg‘}o %ah%&l{@i:stfe}%’él tﬁlf-f Qrggt%l bc!afBﬁﬁezlgflm%e%% finge Inee {permt database

32 oﬁib@écﬁﬂlblﬁeﬁﬂiagraﬂlt éatdzzafsé Sfu@lired fhﬁlﬁnéthitﬁs&)f klteSﬁl %nﬂllﬁvéd"!tbn At step
"contents unkno
49, th% Y%FE%HHI d%ﬁctwﬁedeﬂ&ﬁu % 8% ragugtionashiclding mif@ﬁmé éﬁvlai: 73 takes the

ﬁnge%g%g{l%tgtycgﬁ %h%gsr\?i"i_]? %B\%ﬁ 1% 2l ggétg @orﬁ&%?glﬂﬁh.z ggst?pe % (%, the data from

et al e mani
the 12fdila'u@ﬁ|dpﬁ3cmml dtatcalld oeradiatioh shieldinpaletestidroddvidel2s for each such known,
ai ner | 23, and _ t he s dar di zed modity | D 33.
legltlg@tqﬁ(ﬁlteng 15 tgery Lg}tgwl e peth \/‘(ﬂq WEnsity pthe spwee phgamma rays and the
ener%irr S8dab R BaffnalBE dQEEEd. n@hte%ﬁ@& WHRAatd MIE B zedqgtg either the
he conput er program dat abase” structures an
intengity ¢fHke gruesar igainmaegatsion the eAmgs:toé pachgammahey detelited. |Agtnstep 51, the

t|on V|ce or radl 0 hi d tectl
or1g11&az3>a érrgggor\n% gFlgl fﬁ d%ls ‘iea o ﬁ]ﬁ (élﬁ,g g fiﬁtgt step 52, the
resulRNdah ﬂﬁreachbshlcﬁ te@eoftBiinek ﬁ)@th%ﬂbﬁnflé@mrh{&boﬁ@ﬂt iatif 428 its associated
detection device 24 or radiation shielding detection

standgedizedeCammpdity K33 diegiarediadhe masifess {ingerpant defabassi 32y of
t spurcensl, e or
ggﬁﬁaﬂr"% e g eg?rt gfﬁﬁgﬁ léér@r%la quéj FILQ&(% &ech@}/ Sgécr?g);ﬁ)%g% background
fingegipriyit htzababe BALOthe coputeit ﬂregnam éa“.’lshaats@' stafculréﬁrﬂmﬁ‘thcﬁis of the present

) a rays_or the energy.of each ray. detecgte
mver%{ogsr?éﬁte@ﬁ @Hfi%b%ﬁna}neg Sschdenol Set e rditiopalstesdon fiyice 24 or
1ad1a95h 9&1%&11&%%?{3198'%6]‘ ISNQEISRAd Bl gerfril of gn érﬁg@ tdh Qdiﬁtalnel At step

chart ustrates the creation of
54, tifid dvg)aaﬁmlrll thst radatiah dstectBD depice CAer minmwhehlebhmgqunon device 25 is

R SR TN TN -

ray d@fé\ﬂe@e Agérr@flvé@C{hﬁtcl'a&ﬂn%hbee&lgitﬁgd 4Rd eittelr At iHRMLIGLofARe source of
takes the fingerprint of series of test containers

gammpp tays jon sverenetymfepduganag rayadetolesl. niitseen 2, $hip digitinsehdata is then

at a n1the I, a n detection
storcflin eGPyt tior S ol iRt BAEER a2 on et co 25
f OFigeBIR a fRMCIhakiREN¢h il dangstBdisparaibn@d alel cv fpmﬁ pfogedm, database
is then djgitized into both the intensit

struciesy and methodaof fepagsegosEatipeTAt KoY fsosdaigon @Fecgaﬁ%vwe 24 or
1ad1ak?§f Shigfagh ?ecﬁgl‘? egiS HRGHG gﬁﬁ%ﬁlﬁ%f get sgl%e%{jcontameﬁ . Atstep

ternatively, ta may igitizedinto e
57, ﬂlbesuspeoenmntajnem‘fs ﬁh@rlsmur senainatjacdhdyr swpsradingt He inspection day

backGiatT BRIt SISy DI EPEpEer) it Btabis P g pagulted to

comﬁarr@ @Bet fisped 'cghttainéleg noffdiBed Mng SRRt evﬁh th@ €inb&pMht iiRGhe weapon
for  each such test contarner with known

ﬁngamamg@la@bw%r Adbtep59.iitie detainaingdiwhetherithe suspest epndaingrfs normalized
ﬁngetr{)]r?nt\i\lggﬁs?ﬁalfly mgteﬁc%raln)rf] E)f t%g %%Eeargr%nts it the weapon fingerprint database 30. If
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Fig. 10 is a flow chart which illustrates the creation

of the manifest fingerprint database 32 of the
woan@ubes29 pr ogr am dat abase structures and net RoOdaISef04/002589

the present invention. At step 49, the radiation

detection device 24 or radi ation shielding det ecti on

wy .. d kes the rint . .test contal ners
Yes 844%111 gln ou 8 008 Iieﬁa <e1y g%rh fliglﬁ 4 unsﬁnelﬁee(&mc gv{e@%)n%d at step 60,
ﬁmMihﬁudﬁwaf&bD@haﬁnkﬂe radiation det ecti on device 24 or

radi ation shi el ding detection device 25 for each such

knbvlo,” theagi steprat, éheclaﬁtléeﬁi databaseytls gpnsittedriedogkipshefenrtiainer ID
2 B SRS BRUAGET P 5 SBALSRE, R o o
contadadr. Anytep62 dh@mhmf@dﬁmgﬂmlm dathlerse BA & constled so foyatothe ﬁngerp1 int

assoc‘rlge St ‘E;]g]g é’gmd%a rm? g’gn%liod?{y H@I’B%o r4 gt%gﬁé) {ffalg %é&g%ﬁa%hether the

suspéc't &Qﬁ&lﬁffr? é’ﬁorﬂlghﬁéd etpBinHeRtisiReN Bt hQAhd e finirdih ?lfé%amfest
data. At step 52, e 15 resulting data for each such

ﬁngen@mt d@tﬁha@i %assmlaﬂqd Wnﬂwlius $t@rgiardlzm1t eommetantDi33 (the “purported
ﬁngerg nrt e) d Ice gﬂ?etss tﬁd ]susggc fcmi;] 5,1%61‘2 lekellpf coa%ﬁng%ti% 8or§§rﬁs 19_@\1%’[60 be in it by
the ndshifes aﬁd bl sy 64)RtatusvBiE t6 lhat bffetsﬁg Rtesed he creation of
the inspection da% backgr ound fingerprint dat abase 34
of It . c hepuat e%tepp daihaispaeiicmase backerpund lngerprigt database 34 is

consgi?édhtgdc%rrg)aloef g 8 seﬁ%ggigné?ﬁéwsel{btrf{n%ﬁmdﬁgmg% on%\gtl} fg}% t1ﬁ%§ctlon day

backgﬁ\dnd:ﬁn@#prmt 20 stepdo atiks detelsﬂnned whetherdrd @B péod ordginértsmormalized

takes the fingerpri an enpty. test container,
ﬁnge}semgise% St?;‘&tlauﬁ’n%wﬂéﬁaél {5 sipechian AL LkEBROS B GERgn Yes.” then
I
the sg%iéb@&éiﬁﬁnég éﬁeggaeogiailﬁpga%gﬁ] gl{u@lg.ir?ﬁi%lgtﬁéllhlgteatg&ﬂﬁgos%%ly shicld a
nucl@o weqmrﬁndgxanmp 6?asyaiusfmtotthﬁ eéineirlgyeturfne@ac h gamma ray

o S pe RO ha Ak Pobi Ty B Bt e P eagrgrination
whetﬁér thd SuPBET @Mtadicr @aSRing AN IR SRESST; %_@l 2 PborftdRPadsted on the
this digitized data is then 25 stored in the
mamifwsrfécﬁ% ordigign Puelkipecusieridli g éialpﬁ phthegmpaeipatind cgafents have been
detelji:ﬂuged 1%%6 11’? t}% cok&‘fﬁe? 'iﬁ‘&} thg\@fo%gss an lét%ﬁir ates the
rani at abase
st T(ol ebnhirﬁe tha dniﬁﬁb@miﬁ ccﬁthé b@ntBﬂit@Sﬁ nhe ismspeﬂt dodbinefls normalized

the radi ati on detection deVic a
ﬁngqreraitm% pubstngp lﬁgyea@% isRedRdas b gioalia &inggygrint, then at step
68, ﬁlﬁ r}gﬁ{lf&ﬂ Bhg 111t1th§at§l5é§@%@t130&%1@’[6@6{0 gom]ﬁfre $h€Bus é% container’s
the suspect container's fingerprint is norma ize
nornsilib¢d egeipront tid eads[ﬁx@etpmmuﬁhg/nﬁﬁlfmﬁhgmpiwntdiatabase 3’7 Atstep 69,
fromit st

er r n
itis et et LR ARG cabiaer SRl L Evg e hgaisticalygnatches any

ﬁnge?b&%ﬁ% Ehecrﬁﬁh?ésf‘ﬁﬁ%e?pm 1aRbise e, fif PEQr DR theWubibct aﬁtamel likely
fingerprints in the weapon fiﬂgerprint dat abase 3

contins bgé@uﬁ@COD,thw Hatiare ali m;dham péeclistechen giiggipm@iiest anél at step 70,
statugrgggtﬁ Ea ;ert@eco)fs lt u|1r|1 g ngeﬂ? 1e c%nh en S o%ttlllecs%spgct container are
unkrloWRG@H Rf &tey 7ﬂa;ta&1bﬁ§)3to?e@at eftbct 1§&t&f&c2004/ 090829

PCT/ US2004/ 002589 "Yes," then the suspect cont ai ner

| i Ko qrdergatdeiseash stapisticepreed ) keaiariae lswi thgrartigular purposes

tus 35 to that effect is returned. If

01m%R§8nﬁQﬁgﬁ%§? step 61, the manifest database 31 is
cohstheteedintiy domede afpbusinessCohippingerondganies and their agents will advise

container shippers of the maximum radiation and radiation shielding material levels permitted to
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29 and extract the standardi zed Cormodity 1D 33 for

the contents said to be in the suspect 5 container 9.
waroeees262, the mani fest fingerprint databasePB8R/UiS3004/002589

consulted to |l ocate the fingerprint associated with

this standardized Cbnnndity ID 33. At step 63, it is

eind PSS AISH IS 1 AR BHPRA ORI 2 v

in thé dStdmaﬁmothﬁssbf bisings ﬂ@iﬂtrﬁhte deippdrassll %1@5@@1@1@@00%@37 or agent
i's standardlzed Commodity | D 33 " pur port ed
that 1?1ﬁ 5@1;1&1'1 alrﬁo11‘§alnq phipspgut w1llteﬁ%qedlt1}¢§e l‘j§1|§ 8 neegmealoﬁ@plg inspection.

li
t hor oAb QE bt EARAYS Et A CubGuBhsb k) oifhasdfrucure and
methiod foreletecimepiadibfiori daadiatibeshidding trager ﬁBwlthimshippﬁtg&Ohtaﬁi&rs Those
k'llddg}/ ackground f i n er rint dat abpse 34 is glnsu
skillgcp e By {iovs IMEERNE ditie Pt $0A SleRaiyrs
desciflbdag%ﬁédlﬂltenﬁéﬂ \Rfﬁh&tﬂ edegﬂ%fﬁg R Nhda¥venpae ?ﬁh@i'ﬂfég d1sclosed herein.
finger r|nt At step I's determ ned whet her
Accasisglycthe peasenti inesntion iviorhel definel! soleln b ﬂmlawfullysoelrnISSIble scope of
'y Iomer than the inspection day background

thea%ﬁ%§%$g$$§$ If "Yes," then 15 the suspect contai ner

i kel y contains rad|at|on sh|eId|ng mat eri al that

coul d possi bl nucl ear weapon and at step
pERgSTH QSO CERTATY ReORDS, BERNS QR RITRASESUSERoul 0 be

understood that at this point in the operation, there

has been a determ nation whether the suspect

coffaitaiver.”c o asadsin(thjs aritterc dewriptieg jenntaimer” m29ns any kind of a

contents as listed on t i.fest; .or radjation . .
rece e ST e AR Sft Op Gl SYRIgh BT b bblogeaitied: A Shipping
contHRGY &H &)nth‘di’t\/e? tiee ﬁéb bedf sERIRATEDRY ARiAE 1A ahEcean-going shipping

contai ner, then the process can stop. To contli nue the
and hantlbng. dgaPtIGohamf 2 taishippimgenniainei’t2 Ehhowms‘r@@ttamer 1ncludes but is

cont ormal.ized. fin r.i nt

not I okt O oS et B ET R B8 g et ouna
f i rigEeitRhdtOtontdM ENA Rlise8 LiRis vABtentdeseripRith f&Sltimate content” means the
fingerprint database 32 is consulted to conpare t he

cont@msgfeq:ctonte@mrélilaﬁ@r’ryslawinldiwrbarman?eo@rtﬁd .ngerprint with each
e 1% t nger pri At . dat
nﬂ% (ﬁlgirttgg s%{f' fi tﬂ%&&é[t%?t rgrl]e%:te 189 e{ ﬁfel?m? él%ls%ﬁ SZ t% é%{lstorm analog
dmaﬁﬂnﬂ@mjb%uﬁ nornmal i zed fingerprint heuristlcally

mat ches any fi ngs@prl nt in the mani fest fingerpr.int
dat2gHwed gammppray qia. " Ap Hesq if s $EisB deseiption digtized gamma ray

data |1ﬁéﬁﬁ!s ¥y %&Qﬁﬁ‘érﬂéml &ckbr %%a%ﬁﬂ% E@fsfreanﬁltt?d b rrﬁatt:ft af{hlch has been

ferent than those liIste
¢gﬁgbép 70, status 38 to that effect is returned. If

t he e contents e _spuspect container .are
RS ShercleoGREh Ty A uedanIBRRE i HE eRPEa “PTey of cach
gami@ kA Mens B eddi8y OF 8 ldepddit Wi k4t RAGH (1t @RnhaSrah 81ob96iNE dbsorbed
many be varied to suit the particular purposes or

by gt i gsherah enfbbaematt@ﬂhat Kpteeth garomairathationcioppagiculst. For example, as
gamllﬂg ﬁ é)%g i H%Ier Sﬁﬂ%&%@ éﬁglf) %n%cttoh%flen el%?gn}; i a%%or%ed by the Nal.

This aﬁkdgj? RdtatadpDfeds hi ke disﬁg spedueind which € pRb1Bmpepiet detsdista@d turns into
19 WO 2004/ 090829 PCT/ US2004/ 002589 be in a contai ner

an elggiyieg] gigppl dipriatsolifl slatardetestar dvka Gadaiyry TsBusides(eldies dhe gamma ray
eneré%ﬁg %s%rﬂeﬁ%g"@ﬁ‘e afd fifen Y8384 directly as an electric signal. The electrical signal

strength is directly proportional to the energy of the gamma ray.

‘om, the lqtelemabove

“To heuristically match.” As used in this written description, “to heuristically match”
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15

in the ordinary course of business, legitimte

shi ppers will advise the shipping conpany or agent
woOhed4/0bbs20r particul ar contai ner shipnment w || pexasems/002589

these | evel s and need pre-|oading inspection. There

has been descri bed herei nabove a novel conputer

rogra dat abase ,structure.and. 5.nethod for . .
mean it Sesiphe AR RGP P R BHPS PE R Ay iy bieh degree of
certaittyl Whilk SR r@pRiiie £00a01 MekB. AFhesesticshkitth ad thdrebiEofetiristically
may now nake nunerous uses of, and departures from o
matchipg fbi@isitapbihe soyecsceli the gammegay mefs $s¢d iohigis written description,
e 03t O DB N RS ER RFLER g et
by a stefidutedadiedctivy ntdyeriah perl vk of timeper m ssi bl e scope of
the appended C ains. 10 DEFI N TI.ON OF CERTAI N VWORDS, .
TERRESHORIAHRASESCASERI® WHHERATRSHPUONASSRFSROETAN " {}fags a graphic or
[ . t .. " t . H i Oﬁf - " k3]
phot b o A pect 0 AL R0 iy ARAT Aol P S trogaph
and “spectrbgmami’ard 9monygndiesl d or carried. A "shipping 15
copntainer" is.a cqntagjner that. has.been standardi zed .
F O PEHFEEIPBIFALY BiHD 2 SO GBI LF G BB b ncpPecrogsaphically
analy2@NElkdrRGo addly el dta bpRBGhtedt as sp8HdRPIRY container” 2 is
shown. "Container"” includes, but i's not limted to,
t r'iSokstantzilly dower than thedanspectainy daydiagharowshfizdengring,” As used in this
..l uggage. and t he like. "Leqiti.mate.co nt, " As used in,
witor S8R Syt ful? Bores A PR B Bbhaun (o AREReh means
lowet fEthe @RRhEMESOR could Aak@iabBT cohblate Ry tHealhdskiby dbeice is gathering
~transported. 20 "To digitize." As used in this witten
shieldrslshackgoynsiyadiation datgi t i ze” means to transform anal og
data into digital form "Digitized gamma ray data." As
used in this witten description, digitized gamma ray
dat a neans any measurenent or record of ganma rays
emtted by matter which has been digitized. 25
"Energy of each ganma ray." As used in this witten
description, "energy of each gamma ray" neans the
energy of the deposit of radiation as the ganm ray
stops or is absorbed by matter, in general, and by
matter that detects gamm radiation, in particular.
For exanple, as gamma rays pass through a sodi um
i odide (Nal) detector, their energy is absorbed by the
Nal. This energy is "re-radiated” in the visua
spectrum whi ch a photonultiplier detects and turns
into 30 an electrical signal. For a solid state
detector |ike Cadmium Telluride (CdTe), the gama ray
energy i s absorbed by CdTe and then rel eased directly
as an electric signal. The electrical signal strength
is directly proportional to the energy of the ganm
ray. "To heuristically match.” As used in this witten
description, "to heuristically match" 20 WO
2004/ 090829 PCT/ US2004/ 002589

21
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means to conpare patterns of digitized data, determ ne
their simlarity wwth a high degree of «certainty
wohod4®oesad requiring an exact match. A "heuri SPCT/US2004/002589
match" is the result of heuristically matching.
"Intensity of the source of the gamma ray." As used in
The @Eﬂs witten descrlptlon "intensity of the source of
"Janma ray(s)" means the nunber of gamma ray
photons enmtted 5 by a particular radioactive
material per units of tinme. "Spectrogram"”™ As used in
t hV& ol t en descri ption, "spectrogran’ neans a
graphic or photographic representation of a spectrum
As used in this witten description, "spectrograph”
anil "s p&symﬁg taddtea e mysvacny obfissile diSpdohetdgrmphtidah b ghipping
anal yze As used in this witten description,
Cmﬂm@%éE?@HﬂP&phlcally 10 anal yze" neans to anal yze data
r e@é&ﬁﬁﬂér%@a@%ss%nﬁ@ﬁgéeﬁé?&é RIMift s B&eANE: ghd y | over
than the inspection day background fingérprint." As
us@fissila ot tdgoactivg ma@nald@mnolpde\ow lotatetben said cerhthiper crane

ssseff et P lp e R SEsee €At SR e BHAEN BT g+ PR EE R Fptaier

and conclude that the detection device is gathering
shi el ded back%mgund radi ation data. 15 21 WO .
2004082 RidaTiles? 68ls w0 2689 teriThdettigh devivedeekiping & output

s1gna][ c%mm%%%&l eHLc 13j gt e}gl!:llelt le 1%%&1;619 1% rg%ao%l%est%l sat o%tput signal

I 0aC era has o

comSe@iNp shidiodghut élgﬁzﬂ 6 aipfleteghinioe tlasﬁamodo)demmml sattiDof said
ift said container; and a fissile or radi oactive

Com@%@brlal detection device | ocated on said container
crane assenbly operable to detect the presence of
said material when proximal to said container; 1o and
a zonmpuller syssal af Clamsil véhemin saadl c@aahenceanvatsgmitady includes a hoist

st SR S S DB D et deic
being ﬁx%ﬁﬁ’t@§ 8n 8 d $8lstai@iéhiehe. Si gnal  conparing said out put
signal to a predeterm ned threshold to determ ne a

status of said container. 15 2. The systemof Caiml

e ST LA PP LT3 s
that §adtaghér@edBdt@bh@ln et dRadeNitet] ghetdrghaamuntedermined

on said hoist attachnment. ) )
maximum quantity in the event said output signal is less than said threshold.

4. The system of Claim 1 wherein said computer develops an output signal
indicative of said material being present in said container in the event said output signal

exceeds said threshold.

S. A system to detect the presence of radiation shielding material in a shipping
container comprising:

a container crane assembly operable to lift said container;

a radiation shielding detection device located on said container crane assembly
operable to detect the presence of said material when proximal to said container; and

a computer, said radiation shielding detection device developing an output signal

38}
8]
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20 3. The systemof Claim1 wherein said conputer
generates a certificate verifying that said container
wdaes/me29 contain a quantity of said materi al BCEAS2004/002589
than a predetermi ned nmaxi numquantity in the event
said output signal is less than said threshold. 4. The
. r ) . .
com B B R R AR g i
said optpes gighal it a pedetecnimed imesholdiotdeterminentstaes o saidt qutainer.
signal exceeds said threshold. 5. A systemto detect
the presence of radiation shielding material in a
Skl PP e 6@ BF OBIm SORRIrEifIsHE coR@idr 6@Ré AsBBblyGh@i&es a hoist
assenbly operable to lift said container; a radiation
attachgieng fockngge adwed eesmitasmer dseid ediation shieldingrietegtion deviecabaieg mounted
Onsa@r %n?%%sc ergo{y operable to detect the presence of
&1 \i al” when proxi mal to said container; and a
conputer, said radiation shielding detection device
devel opi ng an out ?ut signal 22 WD 2004/ 090829 . L
P&T/ US2hesyver 9b6laig, P spidFoppuiss gepcsppredtificalgygifying
X r. . . I .
that s s e B R TR PlePmined
maxiglemequaniity iatheteatntsadfousait digoaris kisnthan s@d thibshodd st em of
Claim5 wherein said container crane assenbly incl udes
a hoist 5 attachnment to engage said container, said
radi at i9R s$HLEld CNEmOLHAGEINAR dARWIpuR:r BEIMEhsHRHERA sighl
sald hoist attachnent. 7. The systemof Claimb5
indicatherofisaid stetiat beipg peaseny ém eaid tegaigeicia the ¢viegigagd output signal
veri.f¥i r]gjacfhat sai d contai ner does not contain a
exceedS SHE G0 sai d material greater than a predet er ni ned
10 maxi mum quantity in the event said output signal is
| ess than said threshold. 8. The systemof Caim5 . )
wHer ei M systan todriret Be riesgateopat beastone phfissliegrsadioactive material
i hdi cat i f i_d. I: P .in said
and N BB Bl IR B AT BEPERRE ' ceeds
S ai entdiied shak dsseihblyopelibiystiFmaddcaedieat adche presence
of at |east one of fissjle. or radioactiye.mterial .
arfdiisse PRI iDACcEYs leqtt@ilﬁgfe i deyjice;gnd g radiptind) shelding detection
. r o " .
e R R e R AR P IR RAB R ot the presence
of saiddthsibact iadieacthke endieial ded ed rwolptive vhiellizmaatgrialadhent froximal to
., shielding detection 20 device |located on said
said cOBAST K crane assenmbly respectively operable to
def &flipdidiesdd! BEBRGLradifachvd MatkelifisicteRtioh d&aed AricdiM@diation
materi‘al and said radiation shielding material_ when
shielging deteetion devics gheh dayatoaingean;ougvg signal communicated to said computer,

said computer in response to said output signal from each of said radioactive material
detection device and said radiation shielding detection device comparing said output signal
from said fissile or radioactive material detection device to a preset radiation tolerance
threshold and comparing said output signal from said radiation shielding detection device to a

preset radiation shielding tolerance threshold to determine a status of said container.

10.  The system of Claim 9 wherein said container crane assembly includes a hoist
attachment to engage said container, said fissile or radioactive material device and said

radiation shielding detection device being mounted on said hoist attachment.
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a conputer, said fissile or radioactive materi al
detection device and said radiation shielding
wdeb@mpiam devi ce each devel opi ng an out put si gaaius2004/002589
communi cated to said conputer, 25 said conputer in
response to said output signal fromeach of said
radi oactive nmaterial detection device and said
radi ati on shi el ding detection device conparing said
outlput ﬁlegsmabm of (dams@ivbierkinswid eonyrutergeheaies o vertificate verifying
et ec device.to.a
that 15} Eplhes 5ot i S g S S B iR BrAiug Mg o
quanfity @Tssia irghifitas shtdlding ﬁﬁte@ﬂaﬁﬂnrhgc}lﬁﬁﬁ@cgﬁ ¢} tHAVA &8pdeAvé
preset radiation shielding tol erance thresholdp
predeiRaménadh exiaugt granbtydn thesgvaniceist critpisignaoiraro samﬂfesﬂe or

1'ad10§%{§ltg%g%t§rle}l ;&Ieﬁ%l‘fn X gde\gn‘%%lﬁhs t@aﬁ %l"&a %gréeflfr%%el{ sa1c!119a§baé10r§ gﬁualdmg

deteccion tevioedre eae @specBedly ksothati 841H eatitionaoldrines thadshd@\ing €aid
and said radiation shleldlng detecti on devi ce being
radiafigiyshigdingriolsinge Weisheldat t achment . 23 WO 2004/ 090829
PCT/ US2004/ 002589 11. The systemof Claim9 wherein
sai d conmputer generates a certificate verifying that
sai2d coliteaystem afddsinnd wheeint aidwccanmmardewlypsodn @dpud signal

indicgtg\fse(s]ciflregagrr saﬂ f%%ﬁ?ete%)r\égquaa%@% él?qt%ﬂal? ?ul)](? %i%@%i:o%%hi% ding material
beindpr8heln JalPdbntifd SRRtk ¥a s@d%ﬁﬁﬂ@%@ﬁﬂ'ﬂ'@ﬁj et 'OF'S’EHH fissile or
quantity in the event said output signal fromsaid

rad10ﬂ¢t§7§|m9éemﬂrl deieamromqe\ﬂed et eptpaf Slé@étl mm smd daelwt@e shighfling

out p o) a
cerechh et R 88 By USRSk Bl B RS i gt
and saRidbéiblionsiidiBgasieentdhesheiid and sai d radi ation
shielding tolerance threshold. 10 12. The system of
G aim9 wherein said conputer develops an out put
%fqglacft\ :rlilleglllorm X&e(ﬁ{on gttﬁ?sgﬁ %eg(?f‘ af Sg‘!ﬁ 8132}1&11%[91%'&8 gmaterial within
aﬁnﬂ@h@émﬂMnmhenngmm@e&@mbt|n said container in the event

sai d ,qut put SI nal from either of sal fissile o i
r aBP UG & fissileey it 1‘_’3&8?’ eEeresAl g"é@ﬁ‘”@é GHE° Bt d¢ g ‘%f{ﬁpﬁ‘iﬁl
relatioh@io 4 & 1§£&(§11t£1§§1'<ﬁhh§ bheShh&lich t'E91eofj§§ @E&ﬂt&lﬁeldc%ﬂec e

respectively exceeds a reéspective one of” sa
assemlagi adi on t ol erance threshold 15 and said radlatlon
shi el di.ng tol erance . t
et e oR b PUPRET R ERET Griondyice o Fieddr Bty pgeshold o
deterfBbeed status WF §41d Bont@n&hi Ppi Nng contai ner conprising steps
of positioning a fissile or radioactive nateri al
detection device in a fixed spatial 20 relationship

t 0145‘ N hA %Qétﬁ]&i sg{ 1% *l:ﬂ% n_ge]%l' ﬁgfugpg c%ﬁlg)gismg Ql}ae; JE%{I (?toc{evp%pmg an

cont ai ner cr a
alarn® slgﬁt&hn thie es'amtd;adlei\mit Istgﬁalda@;veede sdid tlaeghobtlet er mi n ed

threshold to determne a status of said container.
15. A method as set forth in Claim 13 further comprising the step of issuing a
certificate verifying that said container does not contain a quantity of said material greater

than a predetermined maximum quantity in the event said output signal is less than said

threshold.

16. A method as set forth in Claim 13 wherein said positioning step includes the
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25 14. A nmethod as set forth in Caim13 further
conprising the step of developing an alarmsignal in
woheo4@mgen2d sai d out put signal exceeds said threenwiSeno4/002589

15. A nmethod as set forth in Caim13 further
conprising the step of issuing a certificate

step o\ﬁﬁdlfnﬁh 9a1§ a@trectgﬁ'} (gsvfc@% ?'hﬂﬁf atBeR R e A sﬁiﬂ%%ﬂﬂaﬁle?crane assembly.
quantit sald material greater 30 than a
predeternlned naxinun1quantity in the event said

output sigpal, is t hreshal d

et hod AR o SetfER it R s F gk EpBPHS gy Step of caloulating
said tARShA1H 8D BnShBPmAMS dRSnddng a ndhif¥@ 184 dé%h@%@%%%xpected to be

PCT/ US2004/ 002589 step of nounting said detection
in saideyitemer.o a hoi st attachnment of said container crane

assenbly. 17. A nethod as set forth in Cdaim13

further conprising the step of calculating said

t hirgeshod eheliRBEdr @dledtivh @f MRtpre@encTradifesh shielding@mid RS tvithin a

listing the cargo expected to be 5 in said container.
shippirg; contamer Ko@Prigng diepeeft i on of the presence of

(R S B kel R, e SR s
relatisiwhéy Wi mlpmt@dnadmdemaﬁg t}mmaddmgctheneﬁf lay 4 torgdlnapadnieal

1 orelationship to a shipping container during the
a“m%HﬁﬂF@ng thereof by a container crane assenbly; and

C%Pfgiahﬂg afBu tngt fbttal SF Qﬁ@ﬁe’cé@c’uoﬁ Aeticde LElHOB R ﬁx?esh@ld to

predetermn reshold to determ ne a status of

deterganech sans of saed contindrd. A nethod as set forth in Caim

18 further conprising the step of developing an al arm

signal in the event said output signal exceeds said

t hfoeshod ehetl?fd: asAet Bth RO AlA% Wﬁuﬂﬁ@ rcbﬁhphﬁhngﬂ@é JRplS¥ developing an

further conprising the step of issuin certificate
alarny gighdl yii thg everitsaigaingprd élﬁtlﬁleh@@ed&l trad thy 10% ntain a

quantity of said material greater 20 than a

predet erm ned maxi num quantity in the event said

out(put Aingiedd dsSel B8E it Q&ims@ifdrthdrikbephising the2sdep & issuing a

nmet hod _as set forth in Caim18 wherein said

certifigsdq Yarying ghas saih coHaingiross eleonipiied deAntiRbeintei digatseplgreater

than ggfe%gtlte{ﬁgi?le% iﬁq\ghgﬁgé %g%%fii nstlha E@f%qggﬂﬁgﬂ%puﬁglgﬁ A ééjlgses than said

thresh@dt h in Caim 18 further conprising the step of
calculating said threshold based on information
contained in a manifest listing the cargo expected to

bey1 in 8hGhSPRIRE R8¢ in €%im 18 wherein said positioning step includes the

step of mounting said detection device to a hoist attachment of said container crane assembly.

22. A method as set forth in Claim 18 further comprising the step of calculating
said threshold based on information contained in a manifest listing the cargo expected to be

in said container.

23. A method for detection of the presence of at least one of fissile or radioactive
material and radiation shielding material within a shipping container comprising steps of:

positioning a fissile or radioactive material detection device and a radiation shielding

25
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23. A nethod for detection of the presence of at
| east one of fissile or radioactive material and
woadi4aviam shi el ding material within a shi ppi ngCT/US2004/002589

cont ai ner conprising steps of. positioning a fissile

or radi oactive material detection device and a
mater'iefi‘%t@&ﬁ&fﬂe%ﬁ'e% difRed %iume%ggﬂh%)\%a;&up ing container during the

PCT/ US2004/ 002589 mmaterial detection device in a
handlirigtbetesidata @dn‘thI &tang ﬁsihtmbl}t, end shi ppi ng contai ner

during.the dlln nt ai

o Lo o Sl AR R R afiob Rk A Hal Hatfon device o
predefdrBsiel @adiitionadiemet theeshtRl ilicampaieh£at maput@egﬂap@f daf ghielding

predeterm ned radiation_ tol erance threshold and

matereaé dpgetiondexirede a pradetsrgimad raskation;shickhingiolgrage threshold to

demnﬂﬁ}g*%ﬁhs&ﬁﬁ chhRigevice to a predeterm ned radiation

ng to erance threshold to determ ne a status
of said container. 24. A nethod as set forth in Caim

23 further cqnprising.the. st develo Iarm
siXdnal 4 methe aé@%r%rﬂgm (Elérm 8§§ s%maﬂ%& &%tst@@j gyeloping an
alaungg SRt Lok bne?onk eﬁéa@@sﬁtg?(&lgmt & dafil ﬁssillQ ofiﬁaﬁ%ﬂmnateum

I ce and sald output sign sai d shi el ding
detectiat éeviicd andeshidatuipn sigesl d said sbpkling meﬂeyale:lemads deacd

radiati on tolerance thresh and sai ati.Q
respeiely ENRGISONar ARG e ur o bt i iy g dinggoterance
thresfi@th in Caim23 further conprising t he step of
issuing a 15 certificate verifying that said
contai ner does not contain a quantity of said fissile

r a%f, a? ,df% ﬁqaeﬁﬁ)d %&%@é %3%% ;e?géllgh%mﬁ%the%ltegtof issuing a

certifida@VedifyiRs pacdaid @)r@aﬁﬁ@feioef mm:@dtaﬁw(dlt[ﬁhmyq}f&@ﬂdl fisyilé or
the event sai d out put s%g@ of said fissile or
radiopeiife gasetial anch TR ofcr@iciafinan i e TACNAL{R a dhaity areater

than & ?ésﬁec{n@g *)@détg 1&1941 fhafm EE ll%}hﬁ)ll e e saidt bgtgﬁ%l of said
si ghal of sal radlatlon ding materi al detection
fissileleviadmattbvel restaridl awcsai devi2Qs feaglihab sod rainatmlndohgance threshold
tol erance threshol t hod. set forth
and SRS S EAIAN S i AP AL LR PR Ppsdhan seid
radlaﬁ&?&18&111@M@fah5@tli§&hglddet ection devices to a hoi st
tachnment of said container crane assenbly. 25 27.
A nmet hod as set forth in Claim23 further conprising

ste al cul Sal r.adi t.0l erance.
{ s hok Bl B ardor AT ST ol RET BiE Bob b S8 imctudes e
step éﬂ}ﬁ&ﬁﬁ‘i‘ﬁg daibsRetiedevidet & ARbikOtabifRéRINSMAd contdiner crane
mani fest |isting the cargo expected to be in said

assenglelpit ai ner. 30 28. A nethod for identifying a point
source of fissile or radioactive material in a
shi ppi ng contai ner conprising steps of: positioning a
plam. al i Aynethodf dsssi foeth b Clatgli2dfatthar@onptising die Wt @lonkuting
devi ces distrjbuted

said radiation tolerance threshold and said radiation shielding tolerance threshold based on

information contained in a manifest listing the cargo expected to be in said container.

28. A method for identifying a point source of fissile or radioactive material in a
shipping container comprising steps of:
positioning a plurality of fissile or radioactive material detection devices distributed

in a fixed spatial relationship to a shipping container during the handling thereof by a

26
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in a fixed spatial relationship to a shipping
container during the handling thereof by a 26 WO
waQou/oes29 PCT/ US2004/ 002589 cont ai ner cr an@CT/US2004/002589
assenbly wherein each of said detection devices
devel ops an output signal; and conparing differentia
contdRir F&i’gne %bélﬁﬁ‘)llf\aﬂ@rgﬁl Relsidsy sfafcp&@tétﬁlbg d@%&&%evél'o??ﬁ{ OLEﬁﬁ@gnal
each sai etection devices to a predeterm ne
and threshold to determ ne a status of said container. 5
29. A net as. set._fort 28 further .
coimsmeltn g iwarel SypuranbiutygoRt i s L signalrom each of
said dAEctRMRABYIcON® aQfredbdrfhirnbidfth@EIRd tcdet@iHimy ststug BtaSd container.
exceeds said threshold to indicate the presence of a
p0|nt source of said material. 10 30. A nethod as set
h i ' I e .
| o udel O AsRl MARGE A huRRR ol o S8 of developing an
alarnatlgﬂai hnrdrteveiit onaiofl said differeneial cutputesigaenbdeds s8d thréshold to
od as seﬁ faorth in a|n128 further conprising the
indicgiedpi BESQAF Bh BPPhYPUrSA aalflrwaé%rr?& d based on
information contained in a manifest listing the cargo
expected to be 15 in said container. 32. A conputer
r edtabl & mehiedam scofortaiim C&ﬁgm%&hﬂra’blseidqmaiéomogptepémdgdes the

code that r [ a assi vel
step §EMSyi R iR Rrnie ™ iy e SO o e SRR3R gtttz
code that anal yzes sald data to determne if said
digltlzed ganmma r data is one of (a) commensurate ]
7h a 6rﬂ@ftﬂ@QCb¢Srﬁehé>@fhga€rh@mr%nyﬁh¢ig?@Hmmsmg e b clcuin
said @12 gai on 1|1]1£crrr%)§ ﬁrg{:(?n%am fglgﬁl?érﬁyeé r1|1321%§ ttlger i S'gd expeged to be
1nsaax&ﬁwm@n or fissile material or radiation shielding
material in the event said data is comrensurate with
one of said predeterm ned 25 fingerprint and

an?iml oY Stoh%g&:g ééid?rﬁ@ ﬁféﬁﬁgx} Edr{‘?ﬁfﬁ% §§é% b“’lsescodyagm rlsm%e

conput er e nmedi um erel n sal

t hedderteadeads Miditimbd wamneody dhtagphssiedddervad/ fidnggdnaina degt anissions

corresponding to said ganma ray emissions; code that
ﬂm@ﬁﬁﬂ#@é%s fromsaid raw digital data predetermn ned

ba@é%&ﬁé%%ﬁal Qés%afdcﬂa@ae%‘%ie%mr%% SAd digthi-al bhagd HAIIR | 1s one of (a)
ray data. . The conmput er readabl e nedi um of aim 33

comuyhesedte V»stéu acprcciﬁﬂ@rmmltganemj@yémg@lmrldt gidt (by expregderypeto an expected

am t% further includes code that provides said raw
g ‘a‘ﬁé?'yt PEGEPS HE at | east one 27 WD 2004/ 090829

PCI4ddSBAOAE202H80said container contains radiation or fissile material or radiation
shielding material in the event said data is commensurate with one of said predetermined

fingerprint and anomalous to said expected fingerprint.

33.  The computer readable medium of claim 32 wherein said code that reads includes:
code that reads raw digital data corresponding to said gamma ray emissions;
code that subtracts from said raw digital data predetermined background data to develop

said digitized gamma ray data.

34.  The computer readable medium of Claim 33 wherein said code that reads said

digitized gamma ray data further includes code that provides said raw digital data as at least one
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of intensity data and energy spectrumdata. 35. The
conput er readable nmediumof C aim 32 wherein said code
wohedd/aeeabyzes i ncludes: 5 code that conparesPe@iUS2004/002589

digitized gamma ray data to a plurality of

predetermined digitized gamma ray fingerprints stored
predeterm ned fingerprint

Ofmtwsl Ja{agaﬁlgeo?lfgggﬁﬁ%ﬁ% ity of predeterm ned
frngerprrnts heuristically matching said digitized

ay data; code that conpares,.in the event said
T 208 s SR B ST GR TR g prhetsIE gt fyroda R Gnalyzes
inclug®&t ch one of said predeterm ned fingerprints, said
digitized ganmma ray data to a selected one of a
pI dealthatyCQMPanEr ¥ dlggmmamya tayngeir g ianplyrality o€ gredetermined
d1g1t16 cf %aémgrﬁ aera Tisits s?o%cgm%lfg atza §egs Waredétg%ﬁnggé f}ﬁ%erprmt being

0 "sai d expec rin
one o ¥&a Hhaaitel oﬁp@ﬂétbﬂrﬁde@ﬁﬁ@@pﬁrﬁs/hd@isacall@@mdﬁﬁ)g said digitized gamma
heurlstlcally mat ch said sel ected one of said further
ray @anna ray fingerprints. 15 36. The conputer readable
: e A S daRAke &
fur r1"nlgl &kg§e§§§%%§&%,2§d§ I@%@ggﬁn%ﬂé&he event &jwﬁfﬁumuy
matchbge of saeﬂarghﬂmmed;ﬁn@apantsssaahdighizwgamma rayalath to a selected one of

a pluﬁ{fl%r %’rtafgrghf ! % ?1?% Sﬁ%ﬁﬁ%&%lazsggoé%ag%ﬁs&ayaig %Egﬁizteg gamma
ray dhth BERERASMAL0SS B8 ekﬁbcﬁ:dtﬁﬂgéﬂ)rﬂﬁﬁﬁﬁ’@é%m Sl dgidi-& danfifslray data
gamma ray data being further anonmalous to said

does eriplessirigidcafly mapsetpsaichseldactedtane of vaid furdwi dardingireyi egerpyanisra
ray data does not 20 heuristically match said
background fingerprint. 37. The conputer readable
ek . um e drapuiti3@adiibRy @bdiusedOCRAE S Sthiadreianaldyas that analyzes
further includes code that conpares, in the event, said
furthe igr uilosecedy thshepmpayesdirthe @‘@@55%@1"“%@ E@@Wé%ﬂ qaja iggpealous to

said g:g%/eg}eo egg{??{gp dsg{d_ d(]&%@cf ‘g it aflsf%é/ gat? t(?J %sec‘ $nd APRddBDhmma ray

backftonge fipgdrpiist séred ada tHIrdScBiltarﬂ)a% e4id dlgiﬁztedtgaﬁ'ﬁma @@iddta being further
digitized gamma ray data being ano lous to said
anomalhsclp 1k PRgErD FRRgDTH rnhtge SYRH A igitigecy pAma gy dfagloes not
heur%ﬁé’alﬁ%ﬁclggﬁéb&@gmuﬁ§ dhbShiigal |y match any one of said
urther ganma ray fingerprints. 38. The conput er
readable nedlunrof G a|n136 further conprising code

stores in .cond sai d
o 59° BaBueS el CrRaERTS: DR RaD Ve ait Ak i netves
ﬁthhEP Shcl RS RbAS Mot cBinPhiel,ZiRChe VER JaY d@ﬂi@d%ﬁfnheﬂdy‘:@dté Yloes not
mat ches sai d background fingerprint e comput er

heuristiealyshalchraaiil basketouad dingepginiuvaidedigitised ganaay antc}@artto each of said
3 P 0
pluraf%%ﬁ 8§ ﬁﬁtgtgl féé@a@t@r& stggegﬁgg 1&?%02{?%%2@'3% gég ol e%ﬁﬂe(d r%ﬁﬂm%’?a ray data

bein@ Sl aisad saidl txpesiat dingcﬁphﬂﬂ 1ﬁ ﬁrre eatnt shidalsditimdgamma ray data does not

st.andar di zed connodr%y
heuristically match any one of said flrther gamma ray fingerprints.

38.  The computer readable medium of Claim 36 further comprising code that stores in
said second database said digitized gamma ray data as one of said further fingerprints in the

event said digitized gamma ray data heuristically matches said background fingerprint.

39.  The computer readable medium of Claim 38 wherein said code that stores
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code that associates said digitized ganma ray data
Wi th said standardi zed coormodity ID 5 upon being
woetonuddosas one of said further fingerprints. 48CT/TiS2004/002589

conmput er readabl e nmedi um of C aim 35 further

conprising: code that stores digitized gamma ray data
inclu@Rt ai ned froma test container containing a known

quantity of a known radi oactive or fissile material in

saiode fhat sfaddfibmbzastecasnioally sibred anathifedt assopiatdletidh saidechtainer at

fingerpri.nts. copput er readabl e nedi um of

41. . T
least ppetan -1Wmocgtg!}§, e that stores includes: code
t halle (iR PLS0dht8e dadtl di@i%%@ége{nﬂ%ia tq@tafviiBa P hdh@$ded commodity ID

cont ai ner when enpty; 15 code that reads digital ganma
uponbaingdtired dy @mod adid fether dngaprivken said material is

present in said container; and code that subtracts

said data read when said test container is enpty from

sajod dati ter Sadkdeblé 6RHISOBE Glalf B 5 FRMted cHBpSahe

material to derive said predetermned fingerprint. 20

4 zxodp tharstorsdligitizefegaamns mry ¢aielphirined fom # fost fendainer containing a
lmodﬁach,‘%ﬁﬁ | e QMo Rl b i g Bl ?ilsgier}gatgﬁgﬂgﬁ a3k é’lrét.rqa?al%%pe{sr&e of said

cohtainers conprising stepsS of. reading digitlze
predegamiged fnpechaing. passi vel y derived from ganma ray

em ssions froma container; analyzing said data to

determine if said digitized gamma ray data i s one of

(agy. 257180 4 A& hRdfinP bP4QLiT 4D NARrEANBRI £ that stores

fingerprint and (b) anomal ous to an expected ganma
includesy fingerprint; and signaling that said container

contains radiation or fissile material or. radiation

SR RSB o et e e oa B iR ey

C QB el FeRl €d1itA Ra PRE 18 d SR HEmARNRLRITE: RA6h said material is present
~ fingerprint and anomalous to said expected
in saidjoegyeystiang. 30 43. The nethod of claim 42 wherein

S AR S B SRR 6 o v
said @50 ®&ia0iEs corgsibs sAd tiangiaf foaterisakald headedigintalingapant.

predet ermi ned background data to develop said 29 WD

2004/ 090829 PCT/ US2004/ 002589 digitized gamma ray

d .4 .l 3j m. in.sai ¢ ' .

A o IR TR0 Sl PARRSE S, SN SRR i
in shippéngstoamimts gmovistigepsail'd raw digital data as at

I easé. oge.of intensity data.arl1d 5 gner spectrum .
dalicading 1gitized gamma ray data passively derived fronT gamiha ray emissions from a
container;

analyzing said data to determine if said digitized gamma ray data is one of (a)
commensurate with a predetermined gamma ray fingerprint and (b) anomalous to an expected
gamma ray fingerprint; and

signaling that said container contains radiation or fissile material or radiation shielding
material in the event said data is commensurate with one of said predetermined fingerprint and

anomalous to said expected fingerprint.

43.  The method of claim 42 wherein said reading step includes steps of:
reading raw digital data corresponding to said gamma ray emissions;

subtracting from said raw digital data predetermined background data to develop said
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45. The nethod of O aim 42 wherein said anal yzing step
i ncl udes steps of: conparing said digitized gamma ray
wdava/mes2a plurality of predeterm ned digitizedCgasnm4/002589

ray fingerprints stored in a first database, said

predeterm ned fingerprint being one of said lo
redetermned fingerprints heuristically
dlgltl%%%%ﬁlw@gla&é)dl gitized gamma ray data; conparing, in

the event said digitized ganna ray dat a does not

|st cal | h, one saj edet er.mi ne
‘ﬁ{q erp Ficpe odSiciaigt o Wﬁ?@]&l S@@ﬁﬁ%rﬂ%ga%?l elgz‘ftggaanna ray data step
furth@ﬁh@lﬁﬁ&cﬂlé’ BRp OF pRyviRlitY @hid faxv @hitall datd Dok 1G3BR Jf fMensity data and
fingerprints stored in a second dat abase, sa

energyi sgettiunedatgamma ray data being anomal ous to sald

expected fingerprint in the event said digitized gamma

ray data does not 15 heuristically match said

sedect ethomnethed oseiai HonHeedin aaEBalyANg §tbp BRIUAES fbSs of:

46. The nethod of C aim 45 wherein said anal yzing step

f upompReFing palfl digdtized gamspasy data toapsality apredatermied ‘@ﬁiﬂed gamma
ray fﬁl%'pxg) ?}[sgét{gfeéqg ragﬁ%aatj’a@ée d%ﬁ Ple%l{afaﬂqug@!{ ?ﬁ%agpﬁnrc‘ @%Q% one of said
pluraligy @ﬂpréc&ﬁt&mumaleﬁr@bgﬂmtsﬂﬁdngmﬁlm nramhutgaqakgdlgmmld gamma ray data;

fingerprint stored O |n$;§rnrd dat abase,

di GIHRFag. 1y &%ﬁﬁ(eméyl digitized gangnatay dafadocs ﬁaﬂﬁpemcaltbbmatch one of

i

said %@H&e ) agd:ﬁcy f?%é I c]iéé; gﬁﬁ g{gltahted Iglﬁrsnlirlﬂgg y{l‘ﬁ?a a?s%keg‘g:gl gé bt Z§rality of
furthblagakrgnmmly(ﬁngenpgmsptowm in a4@conddetabeste hwad! d:ngltl@tdagammﬁlay data being

anonigSis3h e ReRRG FHEPARE e Yot arl dPGeHf St dmpdh does ot
heurfsBdal A QLS se!l‘&itecfkﬁiéfdf§z§1ﬂ GaltheY ghmh@hap Bhgbrpdaskgr ound
fingerprint, said digitized ganma ray day to each of

said plurallty of further fingerprints stored in said
segcond [ r
an%ér)ra | oﬁ@e %Qt%%g of gl% rg 4g 'c\:)x?lg%el?z I?aﬁd %?am 1% s%é@ fﬂ % 1@@11(5@ the step of
comSeting, iditlgs dvleﬁteadldgﬁgiﬁﬁed @yhnetadag dste mnbmtalolilew daRtdxpadted/fingerprint,
mat ch  any one_of sajd further ganma ray fjngerpgints,
said él@m@s SRmapt drfost leagt ap‘mh&élzﬁg EVHER I%Y&%ﬁlfgrgv iRggEprint stored
ina gﬁﬁpda%bases Lok cﬂgﬂl&&i gﬁhﬂa $5F a5 bgi"ﬁ%qﬁﬁﬁ’eq a%@fnglous to said expected
Igitized 'ganma”ray data as one of “said f
fingdrprmiggeinpthic ndveni sait hidgieven pammaiadragi dpiat daadncgahmm%aj@ match said
dat a ggurlstlcall mat ches said background 30 WO
backgioyad H98EPYNPCT/ US2004/ 002589  fi ngerprint. 49. The
nmet hod of Claim 48 wherein said storing step includes
the steps of: reading froman electronically stored
mafi.f esThamsthod af @tanw% hwheedinlsaid anadyanes stert furteersnclades the step of

T A TR, 2, BEETR M R o i
backngﬁH@ Hirdpgrprfat, upen dlgbtﬁ?ieﬂ Canir®d ed asy eneaddf ofSaidl plusalithest further

I ngerprints.
ﬁngerprngts S'[%lé‘d in said second database, said digitized gamma ray data being anomalous to

said expected fingerprint in the event said digitized gamma ray data does not heuristically match

any one of said further gamma ray fingerprints.

48.  The method of Claim 46 further comprising the step of:
storing in said second database said digitized gamma ray data as one of said further

fingerprints in the event said digitized gamma ray data heuristically matches said background

30
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50. The nethod of Caim45 further conprising the step
of : 10 storing digitized gamma ray data obtained from
wa 20|gvoeont ai ner cont ai ni ng a known quanti tyPof/U82004/002589

known radi oactive or fissile material in said first

dat abase as one of said predeterm ned fingerprints.
ﬁngeéﬂ-l fThe met hod of Claim 50 wherein said storing step

I'ncludes steps of. 15 reading digital gamma ray data

fromsaid test contai ner when enpty; reading digital

93 da d.cont ai. ner .when sa

T e st el e Bh PGt ST deineh Belg T SlenSor

d %ﬁm\ﬁlﬁi@gm\aﬁ%&cﬁ@h@la1ty@&1recp@aﬁ@sﬂ@§od@e&mﬂl Yaifl M8 A least one
dat a en said test container contains said materi al

standerglizgd cppencsidy dDpaeldet er mi ned fingerprint. 20 52. An

ap r r o B ssid i

a@& %ttllﬂ%%{rgil dslg ?E?cf éin'ﬂ%a %%d%a‘;fg {37 s&dss%ng%ﬁdhzgd %{n%{odﬂgr ID upon

beingcsm{ediamaﬁéommunﬂﬁmrfglge@n&ansor to detect ganma ray

em ssions fromsaid container such that digitized

gamma 25 ray data is obtained; and a conputer

PSR! aMHRnlBoRBPCIES 45%&&@6@%&9@?&%&?&8 i f said

digitized gamma ray data Is on onmmensur at e

wi stdrirey igiitted epmimaedy glamrﬂvtmmd fromgeteptr wnntachto(lta)mng a known

s to.an e garr ay f.in ri

avanGlor donE: RYNPEhST TrboRATEN T d) SRR Sogegof said
pred GQMi A GgeGRH@ NS radi at| on or fissile material or

radiation shielding naterial in the event 30 said data

i s comensurate with one of said predeterm ned

ger I're%e‘fﬁ%%cf‘ TREE.IR el 880 fopRERER S s ot
S%leﬁ Bfanirfia fagidaheForp 608 tatt@daihe wigadmpdl WO

2004/ 090 9 PCT/ US2004/ 002589 from said sensor raw
di‘grding digelecsnng @ gaidionysaboapiiaergdivraaid ayateidl sreisat in said
subtract fromsaid raw digital data
Comagﬂr%gbieri erm ned background data to devel op said
di gibtraatiag sgidrdat reaywhaiatid tesbc@ttaindtiecrapydroat 1asd dfta when said test

Claim53 wherein, dat is at |east one
contagericapiasspig majefi t%&?dlvsr%@ﬂg)? C&F’é@mﬁg N§EPE 55 The
apparatus of Claim52 further conprising: a first
dat abase containing a plurality of predeterm ned
digitized gamma ray fingerprints lo and a second

gg ’?baf’gg} Cﬁ%ﬁ%@@? :{g?;?g’%%q%ng 13?(51&1 81f h];s e ma Lrif Icg 1aéhat10n shielding
material in shipping containers comprising:
a sensor to detect gamma ray emissions from said container such that digitized gamma
ray data is obtained; and
a computer programmed to analyze said data to determine if said digitized gamma ray
data is one of (a) commensurate with a predetermined gamma ray fingerprint and (b) anomalous
to an expected gamma ray fingerprint, said computer being further programmed to signal that
said container contains radiation or fissile material or radiation shielding material in the event
said data is commensurate with one of said predetermined fingerprint and anomalous to said

expected fingerprint.

53.  The apparatus of claim 52 wherein said computer is further programmed to read

31
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said conmputer being further progranmed to conpare said
digitized gamma ray data to a selected one of said

wohoumbizy of predeterm ned fingerprints stored#Cruss@ido2589
first database, said predeterm ned fingerprint being
said selected one of said plurality of predeterm ned

fi.ngerprints. uristically matching said di.gitized
from il SEHsPE v il bR U R By PR 40 subtract
from BA@EHAATFRE dath SredRehfned BackdtBuRVEM toSEivelof k8l Uighesd gamma ray
gamma ray data does not heuristically match one of
data. sai d predetermined fingerprints, said digitized gamm
ray data to a selected one of said further gama ray
fingerprints stored in said second database, said
disgi t i Z8d agparnms 6 BYlatas Awbakingarlrawsligiasddioisasleabt one of intensity
expected fingerprint in the 20 event said digitized
data apdererey spectiiadddes not heuristically match said
sel ected one of said further ganma ray fingerprints.
56. The apparatus of Claim55 further conprising: a
t MiSr d ddeappsetus ohChiimiSddudhericemptisinge di giti zed gamm

R A0 B bt b O S e mgrprins
and digitized gamma ray data is anomalous to said

expected fingerprint, said, di gi tized ganma ray data to.
s & sgeotsdarahes eratdining 8 PPralHY of fustherdighized pampiraxfingerprints;

dat ab ai aiti ; -
S0 8 P BRI A BN LAY o
selec&aioﬁiﬁ aif ghi(tjii redligariedebymitat dirmgegsinmoitorel én kaig thirstalatapase, said
mat ch sai d background fingerprint, 30 57. The ) )
predeéwe&tfu@e@ru@eam seisist anp ossidbp kbt Ateredetsriped figgerprints
: AeE, ‘1 G A t said digitized
heung@%ﬁ% r ay%ogta%}ad %gg}s%@(?] %m?}gllj&i sttelﬁ\ég{fl y match said
b asaidgromputkr bieimg dunpler ptograpanet whicgintpame th thaevemt saay digaiyzed gamma

to each of said pluralit f further .32 . oy e
rey dyB¥eo b ben e DSTOsH 23880 PEAGEFYPRh SEgPBp st disitized
gammiAts RECOBNRR{aRAs 81 s@hd Il girhma 8 SASIRIfta¥orkaliA said second

bei hg anomal ous to said expected fingerprint in the
databesee veid shgitizetl ganing eay dptarheing aporaloss Howasd agpected fingerprint in the

heuri.st.ically match an e of. i : .
eveni3 e et SR o AR eP B SRty i s RO 6 furhe
gamBR MR ULRerpriatst urt her programmed to store in said

second dat abase said digitized gamma ray data as one

of said further fingerprints in the event said

digitiz 1200 W t iShgRlley matches said

ba%qigr oﬁged%%l ngér"%ﬁ%@. %ggﬁH%lh%}dfgpalgat us of O aim 58

wheth@idrlambagetoatainisg ftledshere digitigedganenia ray raghgtofimdbimgetprint;

o an electrqonjically stored ni fest associ ated.w.th.

S it GO R B OB TR, JEGE e oty zpgeamma

dofh BSARANALER Rtk AlSicteliz AiBsa AMigHdted Mintrha $81 Ghta to said
" Standardi zed coﬁ%nd”%? Ié?gfg%n’being.storé%mas Aﬁé of
backgmuod fingerprént sforerbjespd ithitddatabase, said digitized gamma ray data being further

anomalous to said expected fingerprint in the event said digitized gamma ray data does not

heuristically match said background fingerprint.

57. The apparatus of Claim 56 wherein said computer is further programmed to
compare, in the event said digitized gamma ray data does not heuristically match said

background fingerprint, said digitized gamma ray day to each of said plurality of further
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60. The apparatus of C aim55 wherein said conputer is

further programmed to store 15 digitized ganma. ray
wdao@/otm2ai ned from a test container contai ni NGCHUSHDWMI02589

quantity of a known radioactive or fissile materi al

in said first database as one of said predeterm ned

ﬁngeréoiarlfl?l%e%& qﬁ aid 961001;1&— H%ﬁ@i@@ asraﬁltcH tl% tized %n%'n zgfgda\f\g]d?%% %}omalous to

pr og
said expeared ﬂiligerj[ﬂ‘&ft in the evens @aldidltgﬂ&w gmma rayefatadre i neihetuystichldy match
read digital ga data from 20 said container
mlymﬁ@ﬁsaé%%afhﬁhgaé?mapaygnam%t in said container, and
to subtract said data read when said test container is
enpty fromsaid data when said test container contains
sai&d rra”ﬂereipghratw of Géaim\sé ssidicdmputed &t ferthemeogrammed to store in said

fi
second cpaga% Ee Sal(i dlgltlzed gamma ray data as one of said further fingerprints in the event

said digitized gamma ray data heuristically matches said background fingerprint.

59.  The apparatus of Claim 58 wherein computer is further programmed to read from
an electronically stored manifest associated with said container at least one standardized
commodity ID to associate said digitized gamma ray data with said standardized commodity ID

upon being stored as one of said further fingerprints.

60.  The apparatus of Claim 55 wherein said computer is further programmed to store
digitized gamma ray data obtained from a test container containing a known quantity of a known

radioactive or fissile material in said first database as one of said predetermined fingerprints.

61.  The apparatus of Claim 60 wherein said computer is further programmed to read
digital gamma ray data from said test container when empty, to read digital gamma ray data from
said container when said material is present in said container, and to subtract said data read when
said test container is empty from said data when said test container contains said material to

derive said predetermined fingerprint.
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