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WO 2004/ 090829 PCT/ US2004/ 002589 APPARATUS AND METHOD
FOR DETECTI NG RADI ATI ON OR RADI ATI ON SHI ELDI NG I N
SHI PPI NG CONTAI NERS BACKGROUND OF THE | NVENTI ON 5 1.
the I nvention The present inventi
wod%“@é‘%‘t)ég% to a nethod for the detection of %?:gjnfqzotwg?zsssv
radi oactive material or radiation shielding nmaterial.
Mor e artlcularlm is directed to a method to
BH

det P FQR BETECTEN GrRABI BN OR
shi el dmgnmtxewmmm sﬁls@ﬁppﬂvf; RTAREREer e the
10 contents of the container are [isted on a

mani f est, packing slip or other list of contents. 2.

BACI@@R@IW@#'?ﬁEtMEN g Septenmber 11, 2001, the

United States was attacked by a terrorlst net wor k
nanmed al Qaeda. The al Qaeda terrorists hljacked f our

cpm’rerﬁélalofﬁ!ierdﬂ}eﬂgw to launch a nmssive attack..- The

jacked airliner into each of the
t Wee prosest imvarftion editdied t dmathed Garthedetéctiod bf fieile é(m&oacuve

into. the.,Pentago n.\\ t on,
materie G Yac¥fidn 1G1alnB el MR bERE ) iR RS g ditcgthe
presenoé of madt@nj&wer eudiatiom ehipldBpengieriss and Bipphel @nladlr tere the
tw Iﬁl?é {}ﬁ fourth hljacked airliner into an
contenis ofiET oA getd oppLianifestatagking slins ofhss it easients. C
- area, nglﬁ&uﬁdﬂ&m to crash into the Pennsyl vani a
countr SL In all, over 3,000 people were killed on
AT SrRERbS 14 208 the e Siathsvesratiogistt bitp arotst netrol natpe al
Qaeda:r"[@te 5?435@@15 l@tﬁforﬂtﬂ; hﬂﬁctk@@ hﬁu \@ﬁﬁﬁteﬁ:tzi{‘@%f WPoG@nbh & Aassive attack.

| Ca. Anerlcans suddenl Yy rea that our ree
The fegﬁ@%ﬁ%\ﬁ a bijecked girlingsinin gaple phtbt tva towersrof Biei WorldhTrade Keiiter in

New YRR ity&fone idey ﬁt@!’\éﬁ ‘ﬁ’m ?&'ﬁlﬁlh@@féﬁ) éame\ﬁ!iﬂlw lﬁQ&({:uH}térg 3four

especially to vveapo estruction -
countriiy) dlhe gfforte apensage@s etirliyp passngarscind arevniilpd thei astempt to fly the

fourﬂlglgg%k‘éﬁ airfiiky tﬂlt@%ﬂ gdcﬁt%};gl tgggrewgqsﬁﬁge’ly ques aglg ﬁ?ﬂ‘:l egr area, by

_ oS Ve power derives ease
causing mtgpgyash e thedemeylvenipeowfryside | naill, oweap000 paplesdas killee on
y bonb is a

Amer lgaélns\?eelr?tn‘%%n%?m%&fggﬁq%gbe&é\]/?ﬂcdg&packed wi th radioactive
rfﬁlieeﬁd:gﬂémtﬁsb Idpraad waeli Iaoﬁﬂidaﬁﬁcalpﬁiﬂtﬁﬁﬂétmt | Aeddaad suddenly

i aﬁlﬂfs\es s$ grtdzs i n human belln Radi ation sickness is

realized) {3l QW™ e e APARy SoCiely, Bas, VRInEgble iR tsiroiipt rifakaloi wADY ways.

Everywmi&lﬁﬁﬂericﬁns%ﬁw%lntaﬁébﬂtftm%@él&%ﬁo “WEIFbhd thasNRAAREN such as
and diarrhea to |loss of hair and teeth, reduction in

nuclear iganong (AT ee pi wiskaweapor i adeyiceeseele s amb or warhead, whose
great dRBIFRHE BaR Brives IVnShE Fidabd ¥ lﬂf&gafj&@tgg

Another type of nuclear weapon includes the so-called “dirty bomb.” A dirty bomb is a

conventional explosive device packed with radioactive material to spread radioactive

contamination that causes sickness 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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Vul nerability of harmto the popul ace caused by
terrorists from nucl ear weapons requires that such
weapons be delivered to and detonated in the target
wever, a terrorist relies on steal
wo?gﬁg)e?%er a weapon and not conventi onal P?:t}{dg?mv‘ng&
nmeans of delivery. For WO 2004/090829
PCT/ US2004/ 002589 exanple, a terrorist may be able to
example, g 4grioRist ases hleto steatidy %WGK/\EHW BRI ARterAnericas 6¢il by
secreuh%lt inSghe b8t s bitthdRBaRR S F éhfl ctoﬁﬁﬁﬁ% that 22 %ﬁ)@lgﬁiﬁ i Eheé]mted
|pp|ng cont ai ners t hat are rought 1nto th hite
States gfexY @3y every day. One of the purposes of this _
'@yee&ftm NBES R £ {
@lﬂ-‘éﬁ) A |§ o Eﬁt fugcg'lﬁ wﬁgﬁ @gg?&%ﬁ@%ﬁﬁ {aﬁﬁtlgll? El&?éuog Ignd

devi ces

-radlatlm @lv@ldmgtdq@ctumwadwgomatq pmvemt tmmﬂamapﬁlmlehyweapons by

s S AT P L B L, L
and 0U©f3f potstis therlUnited Stitést erpaﬂicmlaes A ﬁlfthqﬂqmtpomhfahls isAvention, when

e Ul U (e S5 B 395 Bl

nucleaci@apots fioom Hemga gwrted m;]d tthJ vnﬁedgmates b?utéhlgﬂﬁ shm'fg&ﬁﬁtafnél@ fRat
el . orte | 0 the Ite t at.es stealt I.n

are (1)58?‘%'8'1?1 tElgi Pasts: AP SuaBEeg o dhed I%elieﬂ A mgludinguge

ocean-Péihg Tonthiddrshiba s Qe dpwards e 4dvot edns %@é%tﬂyaléllﬂ'(@ﬁiUs”)

I ncl udi ng hu(gj@ ocean- gO| ng cont ai ner Shi hat carr
shippingfipataRerspinds (3 elotdre e gt brpugt mmpwr@mntxwm o population

centersif (HRRITRG SRR AURSBE fhis it tiod RletHe vﬂﬁggﬂ?ﬁoﬂ dei@Etlotﬁraﬂ&' Sfation

into c|l ose prOX|mtyto ports or popualon centers
shielding detpetioniieviees. thedbrea’ frags tawgrists iatiackimgeh VnitedtSefest oremy other

nation Wlﬁl%uéléé} éﬂ»o‘ﬁg bR% Et‘ft(ﬁﬁg B{E’ﬁ?@ 1 tE) 08 Qente‘ﬂu egfttpig a shipping

detection devi ces errori s
contaiger carche migicetad United States or any ot her |s natl on

V\Ath ygécg&,rls%ea}gons brought into proximty to
by stealth in a shipping container
dms kb@mmntthapt «fduclear w@e;ﬁca@htem'horﬁﬁfdinehgy thit vrsrilen basad hiclear

el G S RIS 30 LSRR v

sa!veryh&lﬁfe méilie Rldohat, @ﬁﬁmaadvecaddatbkﬁ Saéﬂp@kldlzui ‘andl havlh® 1% kSown

ra] gg% ég thl very-wh te metal]jc el ement

isotopet oA Bieh il {38 ihempsebEndagids patyreo R el Bt ooy iRy Framipgrals,

includifp Qindhidi R RESoME, Mith Whidd i2 ﬁge)dtrﬁcté@&m%sﬁb YHAARB! IiHas an
nature, The el errent occurs in several 'm nerals,

atomniG IO 2 TN B 268, B e abaneroiat § 432°Cs balinatpomh 18" Cospecifi
i P 20 AL 8° DR s3il43 ind rp @y B g cfone

or morbmdl(vaqqummtnpe@} B 8@fermpdndréased.gr avi ty 18. 95; val ence

o el oyl E RO Tleg b OeioB s 85 T PR Hosco
nucleat hreapmas et ddtedizbld gasmensyd Givdn thespeibgio tableaymbolitP i, @luddnium
isa naﬁg%lgi ggcrtwgle gr? rgg ! lﬁg g:r%tl(l)srlllra}nlecce QII?(-!:I‘S g(}c/:c&rggé in Illrgl’}li?[pl oner?and
produced artificially by neutron bombardment of uranium. Its longest-lived isotope is Pu 244
with a half-life of 76 million years. It is a radiological poison, specifically 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.
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nucl ear weapons emt detectable gamma rays. G ven the
‘periodic table synmbol "Pu," plutonium is a naturally
radi oactive, silvery, netallic transuranic elenent,
g in uraniumores and produced artificiall
wogg&}r'lbéisltﬁr]on bonbar dnent of uranium Its Iong E{U%F“‘l%i‘/g‘éssg
|sotope is Pu 244 30 with a half-life of 76 mlIlion

ars |oI |caI oi son, specifically
tﬂ}%dgbi/ws’gh%faﬁ P R bg%lgpafpﬂlé%ﬁ%eawy deterd the

_presenbd @hbﬂmﬁg fdia@0R bN&nédSt‘BE Qi@%ep WA RPeoudlr, an LB ROV vefréiﬁi of the

nucl ear weapons. |t has an atom c hunber 94;
dewceﬁéqe?tﬁ #ghwtﬂeseﬂwonmﬂwrﬁ@n@%mpmm@a@otons ﬁ@eﬂemlr:, plastic
dhiay i 9
4 5t B R, B, ORGSO o
Mel‘ldffnts Wa@mmbkmwm)rmmnﬂm@e@daawk@e nemtors ltigat pseesmmﬂatlon

r
detectégggéhsﬂgﬂrs& fcﬁ]a %EI rﬁtﬂbl% fc \?g{r}@'@ﬂe&cﬁmﬁéﬂcgéesﬁl%gés gléitcgls For
anotheap)f@mlq;ar@te& Igg, of Bb@btck, dias(vamd ainptal. Qonuﬁgnanufactums and marketsa
“ 3.0 [
Gamxg%-?ﬁ(gdl' | ﬁﬁ{lé)rp g%%g%:gnt at Ntbl z%s r&oXl’g%o%rscge d c1arts alo ﬁieteﬁtbqn and

digitalzaizensb detecrtamdmpartmgtapﬁma]ﬂjr analyze galmma radiation)Hherd aie otheddevices
tures..and ma tors

rr manuf a ets
commérﬁl y %‘zeﬁgl&‘ﬁ%tﬁa? 2EiBRE 1y é?tg%tr C}@t‘o&eg’f(’éﬁ% t111‘8’?‘3 t:hﬁt use both
scintillatin Glid)lgjmlnhﬁwﬁgj’ Iﬁhteﬁils pdd statd deiecuedinehes mdréutiekisdide or

l e, . t |
'cadml‘é’ég?l '8@) %ﬂg&hﬁ el Z@%l@%sngélfsﬁ a*wgfgfi%%ﬁ'é are

generiéally réfaddio 8@%311@&&8&113&&1:@& hﬁfénﬁi@ie%@ﬂi&f de?zﬁ@{fs utilizes
sodi um i odi de crystal det ecti on and |ta ization to

dédkrovani Bpaetd d@lﬁléﬁlhweaaaonﬂe@ﬁtwwtzfén@ at 3y piepeps of
uramuﬂk?rrp%t@lﬁ@m%’é&@rnugl%é(ﬂ@ onsbafi ‘Bg'@&{cﬁéléci if}ycoa\‘f‘éﬁﬁ &b l\a%a]%](;ﬁa&/ith

can used to detect adi ati on ose t
radiatipg; éhl%rpa mategipkauch pplench Ciapieithn oeriastd table rsmluql fiBb.” lead is a soft,

I
malleamtﬁf 'tlf% ﬁm@ﬁ’ itg d%ﬁs%tlﬁtaﬂfr?% %é&&ﬁféﬁc 9‘?’3‘%%322‘: | géa#egl% arédnUEGd

e or mte

in con@h@lsaqugpgﬁe‘?dr cmlnasln@,, SCEldidi and typd’mstel bldleiscrediatioreshielding, paints,

[ .as "fi e or [ tiv .
%CIE{I a b e decitl 5 rs1 ewmcué papber %?t at?lglckvﬁ%aﬂ %Bﬁﬁt ng%gg pornt
327. 5°ﬁ£ boiling ednt 140 Rpatefioaadvign l.B&alah:ﬁd:eﬁgyf Ah&éledrh&@apon could be

- placed iz Eite e g et Bhr iy iR oot e e PRl

typlcalﬂyaléacabﬂ @R 16 Rieinehied @r AdtLRhitEbkBsEC Mn 88s W8l the fishiVeest rhdiGactive

i odi c, tabl e, synbol ead_.is soft,
materigldlefecli devicqrakerFes oy AR o deafying Uhpsirappreet the nuclear

weapofl| ERBYadiafott éi@@dﬁéin&tghﬁfcbﬂ’bef Js€ o QAR PehdARnMS QQlcléafWeapon
cont ai ners and pi pes for corrosives, solder and type

on Amegiga soil by briagiag the Aveppan ile thsoaniay bigsteihiime shippiagepntainer.
S0kl SRS 1l kit 0 PSS iy ponecis

typicaMOumd t6 cPHAi@: raéip&tfwﬁ iemlsgmmnts;ruaﬂrESSthw tidkmess of high dehsity
aced a_shippin
s R R S L R e

- magnitide ek dienichmdse of dad required in the above example. All of these shielding

materials will attenuate or entirely block gamma radiation such that the presence of fissile or
radioactive material cannot be detected.
‘There are two major limitations on the use by tesrorist 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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typically Iead of one to two inches or nore in
thickness. In this way, the fissile or radioactive
mat eri al detection device or devices nmay not be
woERbaRkE, Of 1 dentifying the presence of t he 52&4/00258
weapon. Thus, radiation shielding material "can
to deliver and detonate a nucl ear weapon 25 on
rlca ng.the weapon into the cquntry
or ot BEnEAfl R B o (o cE S A sitve BT o stk Obmpignen pjdding
matemhmeqemi»}stoashmca tizorallintimnetninatifg fidbd the iRElcRX @k and)i(DNihe

densHiiIEc(g rkg%;( ﬁlh B %ﬁl cally used to contain

maxirpun amghnt S shipfibg Sonseitimeamitioh by VHiouR Aissngfederal

reguldmbgénndﬁ@ St SR GT GHE that tBhEdHdned bl %lyeiﬁfenmﬁp gﬂe so-called
in _a shi p|n contai ner could be in

overalm@ﬁ oveighidigip MgneEentAs eIty élﬁcusgeddaelo@qme peadence
of thelcBndehIBa ABHYE hﬁ%fé&mn@necﬁkl hnaBE 1Ay oﬁélkgﬁlle gteg&cg’ OF the shielding
materials will attenuatée or entlre

materjah dhesgby shivasting the tearoristiotiagk esence of fissile or

r i

R L IO L A g
to diseeiv} thie presepceraf mdiation Slnﬁldlsgmaledaltdnewclhkhmi intheenma (Fat exagnple,

n_a.shi nt ai ner
somo DA el S S0 505y Bt S50 G hens o
the intgtidity ﬂxsmbmrhbmftbbet-wx ﬂlemrasmtse theGhippialg t@dindrh B:-my SSBRE Such
nt of n shieldin

detec iy DReRT TN v P B o i B P Pt e are
somet[rmsl rehfredjte\as Cativegstero2in th@ﬁnsdﬂmltlﬁﬂy@eﬁdmw fedia@ibn Wee(Haksed

e shj container permtted by various state
throug i o3y P et R R A s Etiibior otbos v Brigef the
radlattoh%kmhﬁlﬁlcﬁ oBje@l MBds, ABiatibndhieldind RERREILedtb BSved Pnkcilal Ghpon

over -t he-road" vvelght [imtation In either event,

can beaéet?%déwffhﬂ ¥5§ Ofipuch KR BT BherERive deiechieroysivme, sitse sudhignaterial
woul R HBbSEhBR orBRRMatiaS been indirectly nmade known
through the presence of the shielding material,
t Hewey, thnvagof petiyedniecticarsygeis to detecrodiaticsi s’nﬁldlng(strf&ys from
I S f S
oAt SO0 8RS0 ARG SGRGT PR 48 s e o
suitabjsy fos tha eesrio¢nviraninett (theml’daeiagﬁ ugamayms loﬁd:arg]f &m\mll ih containers

Y T TG ORI

detectbrmage Wh;chtdpacenmasmspmméonminetr higust B¢ Phised; Yand] @Y ateDdFARR to

_ that tr erse the shipping container.
| acco’%?‘fﬂ{}o ;%h F‘ttaé’g@ﬁ Oggleéseilﬁaﬂlﬁr ¥t ens rely on a

STHE presdnb Bifver@ith tpSrits 1BY SHecBOTR Jf @%/pﬁssWe Q4tBRTof detection. It is
radj ati,on. These are sonetines referred to as

used toggther yith radjation detertion draicenihatanerplsrecprikije gicpmenplgamma rays.
The syt & paddivd 1A (REseRFSHRGt of1P rAQKE Bn tﬁ%ﬁ@@ﬂlﬁ%@ RdBfion emitted by

scanned, and then neasure the in ['ocation or
fissilegr prdioagiivemaiab 2 sidiation daecteragipenaiugat, ael)st efithecostents said to be in

- the colfirEflthe “H}H#est *I) A AhLAR p%?fu@l{) gﬂ %& d@&bgﬁddn%gd tf%ggpehﬁ)ed claims,

cCover  a nuc weapon ‘can et ec e™use 0
all of heedhsysiemaynddevioeh ectiaani passives willt ieaefesyttoantradition ghielding

detect%olﬁcc{%vfégéf’r ' al

b. Shipping Container Systems Or Containerization

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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woul d be absorptive of the radiation. However, the use
of active detection systens to detect radiation
shielding suffers from serious drawbacks. Active
detection systems (1) produce harnful radiation and
WOA{L%%P% not 20 suitable for the work enviPCEAIfR¢E/002589

(2) can damage certain types of cargo carried in
cont ai ners such as photographic film (3) require a

old, sogeliral “rerlo bulk heystenhaltisshing andehoriag ddergoin fieiacge halid of frereen

‘deck” G&E&f BI'OJ '0'&%32 éyg(y(o%'héaﬂ% ? %)P&m' %tsgp %AS%—? bgrogst oﬁeqein%%lz%ion

ace are I cal acc
makes uitwdmdaIStanaIOttatim realigf Qive cmgmuaa]loaﬂm muoaarmmaiEhEat its origin

TN S e T e -
containgr b tineld Irat alﬁhslﬂp,t ®ei 1ot atevdaC esitd atindiRhelihouediotafbing its

resen stem.s passive, in
contenfs CoBaRREATi R Hentls Bpe! hed afropor NEropis A ime time, ess
expensi\&diaﬁjlmgmam’ﬁg&hﬁﬂthgﬂ fissile or rad| oact ive material,
a r\?ﬂ{ﬂ%& on detector, a conputer, a Jist of the
cgap} gPIRE,Teightisystenis, i copRisTiFRtion theygort orgeris eblpading

and unﬁ:ﬁ&in@@ﬁﬂ:m&ﬁoMQQ%ﬁlbarkﬂl Eéo%slﬁﬁt%%djd}tbbﬁﬂn&ﬂg At load port,
ppended cl ai ns, ese systens and devi ces,

the ﬁllbeqritawr Antakemningg tb@ cowaunler mdr dhever bl confaingr’s idgufifisatiom(the

con 51080 S5 B HENESRL e s o B e

Contalm@@ cay betahlélalumer@c nupisriepd rag casis ot @thcred@tlﬁofm«mdmmgm g or

before ttﬁx?ﬁﬁl? 9hd @311%.%@5 he go%?atu?e' eerrlego%ed%qr ine lJSlOI’el S0 a list or manifest.
‘ent e co nt al ner T iCant

The maui&&tﬂulsia g&h conteinet dmd theﬁl::oﬂ'ﬁxtﬁ 6%1:16)&6&21931‘ thh specxﬁclty (the “ship’s

2004/ 002589 ol d, .so- bre buI
manifds) | RRRRARE SRt o§RR i SR T ot M st
informatimeasociathdoldth el sﬁitﬁnﬁr (a diymifekh@kabhyede !Aﬁndﬁg eﬂiér ihiﬂgl(, the
LASH es,. Containeri zati on

iR BB i B T SR P Y CRIEPeRhefniegs o cach

contaiked d AR 0*CGontriodity C Al @@ﬁmaaxty 135 QiveObdin itﬂﬂuﬂlidebl Byihets.S.
manuf acturer .or seller), containerization nakes

Intengigud Thle Comenission (s paserdssd Stommpditg [00n { Sgendarmeyized Tarif
SchedﬁIE Wi/ ARt PG SRV RCROY BRI/l i8NG R, Sea, to its

destination wthout disturbing its contents.
aMrtheload ppit.dhe Bl containee & storedtueyally e e opsin yard, to await loading
t (o] t
oard §EESRAEL 4 Bt U o2l FSGRAIR HFsrf om py mpeci
Howevee érspeaion inghé ccmitgfilﬂr y&ylsetqaims th:iltlan edditi@iahstep @rdtdction takdyalace,

et e R ) k0Bt oy o Dot enecks. At

t $imilkudg et theolokd pord, Ghet pactialiy hdadéiﬂﬁ)hﬁiﬂéﬁ‘{s tél&n irﬁtkﬂﬁ chiithifler yard.
ai ne

There, G AHAIE L 5#{4@3 e R DRSS, Mg aag B puposes
Prior BREWraBs! b AR &ontakee lyd] B¢ dabRCHA B8 pRARILY W6adkd @Bntainer may be
consol?dateg stt%%theg‘- ca%go either in the same container or in another container. At or before
this time, the container and its contents are listed on the manifest and in the manifest database.
Thereafter, the container is stored in the container yard to await loading aboard the containership.
During this period of storage, 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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Cont ai ner | D can be al phanuneric, nuneric, a bar code

or other identification designation. At or before

this time, the contents in the contai ner are recorded

%@ 20b60b4sei on on a list or manifest. The narBJT?(?SEOOMOMSSS!
lists each container and the contents of each

container with speC| ficity (the "ship's 15 manifest").

TR ALl SORE Rl o S T A Rbarior i e cvery
day; oHpwievesronlaa chrmfaﬂ glrceiethgeaIhesy conﬁﬁ'iﬁél@ 1Qinblﬁbteﬂ hi¥808ample,
a Conmmo

;
a“éﬁgtﬁ{ 0 eg‘f%ﬁ @F ethg ?035% S?Oé)s@ﬁtawcerﬁeur@zﬁﬂ%m@e perts of the

Undted PState:somew day, 1€ss hhan @%ﬂﬁ’@dhip\éctbp )’li‘hlf@ﬁl'ﬁ‘ﬂtgh tré‘pr&s%s a major
nt er nati onal

standardlze .
"“if‘rg%g%‘ oS ()F}?gumlg‘g%eia%ﬂdawi@u tebRpewihility obegucealment of
nuglGe eveardak. NAozdEREL Ankdd existQn BRRAGY
ﬁ BR %l;dgat avvegcaﬁgsyl-rt él oe\}/{} SCIIIQI PTS/ tgiﬁll%%%e/ﬂtl%%oss}blhty)()fanA?ttaCR on
BteRo9T any pflaers RATOn 96 popplAégn, mtfsmmle@d ‘weapua|trgught into

- proxini®to QR BRlaticl dntets by Wl inla %ﬁ?):pﬂlg 0 grd the

contai nership. During this storage the full
contalner can be |nspected However, inspection in
f@g papires that an addi ti onal step or
functlon t ake place nanely addi tional handling by
addi ti onal personnel. 25 Sim I arly, at the | oad port,
ed. cont ai ner is.take to

con‘?‘gl“l‘%%(éllrl‘cfl l)tlda%iﬁ &gs%ﬁt PERe® ﬁf"é @’r E.‘Bsdq €50y T@E‘S?‘iﬂ‘é’ﬁ material

detéadion demge gpd b prdlivtion shielding det&gmh deakd iDPladdAbn REBAhIAR crane that is
or to st in the container yard

t he
usegg? o |aﬁd flﬁlga%gr(:?t?tgp?rf EABET FEmeRARe Uskally 1ocated on the
shoessitedritoln iviiak faple tJT tind Elﬁﬁalﬁ‘e@ry% Wherd 85nthifeds '&?e &I ang .unloaded.

g contalqer or 1 n another container. At or before
omeQpes. {hele A GPRARET craneg located bpard ﬁhesctmt%mrﬂnm el nAHh;é these

conffkrfcfbs @ilBe aMel iR KNRAL 53'%?‘%1)1‘%&32 Ik or égl_:l)’é%blp gﬁtterﬁgrreg)amtcularly

the container is stored in the co
despiibed; e Beistapttrchunentc ot thisrdeserhiition anOuhs agaenﬁﬂdsclpms; te words

e cont

spfhas0Sa00 SIS U ARRLURINRE L ISREHE: oEOUBY Bl bt of

once agal n, T nspection 1In

_ the porgainenerane usetl toload amsivelvad conftanmﬂmpmhﬁt lphysitalgattached to the hoist

meB R v A5 S8me. A Alsoie Shebonsrafis Tov GG e to e
contfine. o'ﬁteﬂlomeaiﬁachnmt liscmeleted ante mlt{:?@ﬁi 6¢lvirthe bh@alp ?fe&é é?)ﬁ'netmws
s o et 65 L b ot e

son@XaiEptaled ¢ aﬁ}@&@gtiﬁhsew dence suggests that of the sone
21,000 contai ners unloaded in the ports of the United

St ot shoresiderconigingr cranesiis ethihe togowharfegd inep 8AT Geme Fhiestangular box
frarfié dtHRiukO ThE BRLE ﬁzﬁ%lﬁ s@fla?&ng lor Ferdl Q.ﬁ)inglg %tga}/? Wgally onrails. The

terrori smand ot Con uc
crapsoisayelsi friet apd gt arothe derl Wharfagefalongmdd ﬂﬁrshimapﬂdl}& to load or unload

conffRe! @(t’lﬁ IQH// hol? of ?o%glt? tS%CﬁlIOH o sf'jl‘irpt "lth% cE:ralmte afso bas a Eonzontal

possi
boom-like girder held in place by suspension cables. Typically, girders extend and retract on a

hinge or they may telescope (slide inward and outward in overlapping sections). 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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the United States, or any other nation or population,

W th nucl ear weapons brought into proximty to

popul ati on centers by stealth in a shipping container.

' OF THE | NVENTI ON According to the present
invention, either or both a fissile or radi odCt{{ral04/002589
material detection device and a radiation shielding
et.ection device is placed on the container crane that

mafesPiecss ey et [osksT 2hHie foicomersa Themale pieves ddvk juto Tvamener casting
fentedWiddeDRated & Mol of' 2 b@luh?er.lt ﬁﬁﬂo?sq 2Pk 08 is]té%intv%t‘%(}e between

shoresi de or top wharfage o e contal ner yar
thedgist mpghenismaf thelcontaiaer coand anthiho acteginer. Boring loadifg ot unidading, the

. ' . - .aboar d. t he .cont aj ner shi p

o a1 SRR R BRBL SR SUTE! e oty

pargiefiheconiainsnsraneshat i@oheditaontainek he hoigrathdheient ¢ ketiio o expand
i scri be ahoi.st att.ach t.. In this

o GRSy 55 108 R SRS e

appeagade eldiors, "the' ywaleds “spraatib Eydkentgratitei’s bnd théisth BiRRhment” are

nonynous and refer to that part of 20 the
Syn?%ﬁ?%‘?éher crane used to | oad and unl oad cont ai nershi ps

th ?oriesaqmysﬁiluﬁa% _ldyidiag,ttgé:ﬁtﬁslii aft%b_hhi&ﬁt 8 Qﬁs&Pgd m%ﬁt{ah‘ém The hoist
n ri adi ng and un] oadi ng operations, also
meé}??@‘ingg"rni lggéﬁﬁq’&t%@gw%ﬁ{fw@aﬁe%ﬁ@ &qniraner upwpadly Sp@ithe top wharfage
or Bbih FeliicieNbn the 6 WhEHRE of Boh@ iRt d3e ﬁocQ%d bh [tﬁé%nﬁﬁner crane
. | e p etges,,sonetlnes cal led "tw st |ocks,” on the
itseff e Bt Qévire ReI Do o wdqnidbeshipto tetieaded thehaist ofechanism
e ' . ' " SLJ NAS. .4 25
an t SRRGALD Hith attXBBE B G&le (?gwgln E{ﬁg‘@ﬁl‘%%l?%lg - §s§1£1}ees%1p from

.,A shoreside container crane si
sid¢ tq sigg) and'stop ebawe therappropriatercpuitziner belkon the shipe Bie hoistmecRanism then

Lons ar, vertical su rts .
B SA AR AN ShARH AR Bl BRTE e sip
the slnsigrated loffatinidn @)rttb@pal\mﬁag:iragﬁtahiep nQﬁiteCkfﬂe thiRaifidtl iﬁ idi I(Ejlace. the hoist
r. t Q unl oa 0 ners 0 ny hold, or )
et orAr Fontbs B1FTaT aniE Ta e s oSt vbence i
is rdtamedonli@datiobabon the top vaiaffaeto AH Gndiker Bhisiferd }Z)urirég unloading, the

suspensi on, cabl es. Typically, girders extend an
TEVRIE QoAL: ‘gﬁ 11%%“3‘6"'3%?11%@% B@? the Rist %%GW@F ansadipehed spniaiger out of the
hold BVEEF Hle a6l oPthe WRp dnd Iﬂa&yﬁllé !c&ﬁﬁh%nﬁlgéjt% gfﬁ%?"a el aq;teﬁigle on the top

I?adi ng . operation, traveling to and ng
whajlage) ay anjptetipy giage lospted op fherconigmeneraneritsefey, t he hoi st

e G Bd-sdNe@ el I i gfmﬁ ’ LQ
whar f age gver t heﬁéﬂﬁ?%&&?ﬁgﬁﬁ% eg?fpg ac ﬁgfﬁg&ﬂg&%&nﬂ HRane or
crageg dhexvieotuensegd epergtions as¢ similen The sldplsiast drng sité orsthestip’s deck asa
' 004/.090829 PCT/ US2Q04/ 002589, mal e
recpl%ceé)\g%r d {e\?s\n sf%ELT‘%bc e"craé’f:%?ﬁgmﬁf(ﬂfpc S Erticah supporfsgthat are
conpecteidy bean strakile thdwhipt ol ané agubutlly oh i8] Ehetrie Bvels fore and
| ocat.e t.he of . a ,contain The hoi

t or ner r. i st
o o e ok 8 i Elriee o B Ean o ey WA 8t deck section o he
shipTETHa@RinS 8150 had d 1RrieOMAIBoBRLIKE RIS, TNE gikdbe 1<FQBYRE Rifles inward or
Duri ng | oadi ng qr unl oadi ng, the
outward in overlapping Sections) and extends and retracts. In a loading operation, traveling to
and fro along the girder, the hoist mechanism and hoist attachment extend out from the ship over
the top wharfage. The hoist mechanism lowers the hoist attachment that then aitaches to the
container. Once attached, the hoist mechanism lifis the hoist attachment and attached container

upwardly to an appropriate height over the side of the ship, travels 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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hoi st attachnment is physically attached to the hoi st
mechani sm and the container. It is the only 5 part of
the contai ner crane that touches the container. The
%lzg&” ghschment can retract or expand to a ?mdate
t went y@# oot, forty-foot or forty-five-foot c%ﬁ? PHEF/L02589
In this descrlptlon and the appended cl ai ns, the
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or dnaa thenfgek bfithe HY BtthedddsRENBE Rcatich f@ﬁt}l@ﬁﬁiﬁ&l&r%oﬁamer
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the container, this information can be communicated (on a wire or wirelessiy) to the operator of

the crane, the operations office in the container yard and, through a computer at the dockside, to
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determine whether said container fingerprint and said purported fingerprint heuristically
match; and indicating, in the event said container fingerprint and said purported fingerprint
heuristically match, that said container contains contents identified by said standardized

commodity 1D.
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backgreund fiagasprint, st sdid contdingl esrdaicgradipice shieldohgarateriaki ng
operative to conpare said output signal fromsaid
radi ati on shielding detection device to a preset
radi ati on 'shielding tolerance threshold-to determ ne
a status of said container. An alternate enbodi nment
- provides a nethod for detection of the presence of at
| east one of fissile or radioactive material and
radi ation shielding material within a shipping
contai ner conprising steps of: nmounting a selected one
of a fissile or radioactive nmaterial detection device
and a radiation shielding material detection device to
a hoi st attachment of a

Oa



contai ner crane assenbly so that said sel ected one of
said fissile or radioactive material detection device
and said radi ation shielding naterial detection device
isin a fixed spatial relationship to said shipping
contai ner during the handling thereof by said
container crane assenbly; and conparing an out put
signal of said selected one of said fissile or

r adi 0gied th¥ GomplRéreFdgpdm, dalaBsdek @R §leMbdstof 8RGhr&Rhtdnvention, the
shielding material detection device to a respective
one of a predeterm ned radiation tolerance threshold
and a predeterm ned radi ati on shielding tolerance
threshold to determ ne a status of said container.

Anot her al ternate enbodi nent provides a nethod
conprising the steps of: developing a container
fingerprint derived fromgama rays detected about a
contai ner; conparing said container fingerprint to a
purported fingerprint identified from being associ at ed
wth a standardized conmodity I D known from a
mani f est associated with said container to determ ne
whet her said container fingerprint and said purported
fingerprint heuristically match; and indicating, in
the event said container fingerprint and said
purported fingerprint heuristically match, that said
cont ai ner contains contents identified by said
standardi zed commodity ID. 9 Another alternate

enbodi nent provides a nmethod conprising the steps of:
devel oping a container fingerprint derived from ganm
rays detected about a container; conparing said
container fingerprint to a background fingerprint to
determ ne whet her said container fingerprint is
substantially | ower than said background fingerprint;
and indicating, in the event said container
fingerprint is substantially [ower than said
background fingerprint, that said container contains
radi ati on shielding naterial. 9 Another alternate
enbodi ment provi des arr--apparatus-_conprising a
container CO fi fingerprint derived fromganma rays
det ected about a container; and a conputer operative
to conpare said container fingerprint to a
predeterm ned fingerprint corresponding to a known
sanpl e of radioactive or fissile material to determ ne
whet her 'said container fingerprint and said
predeterm ned fingerprint heuristically match; and
further operative to indicate, in the event said
contai ner fingerprint and said predeterm ned
fingerprint heuristically match, that said container
contai ns said known radioactive or fissile material.
Anot her al ternate enbodi nent provides an appar at us
conprising: a container

9b
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fingerprint derived fromgamma rays detected about a
container; a conputer operative to conpare said
contai ner fingerprint to a purported fingerprint
' ed from being associated with a s [
wo'zg&%%&%y I D known froma manifest associ atpggﬁl\%&f%ﬁ%&gsg
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fingerprh nt :?tﬁ%':sé gﬁe 'tﬁe sﬁ%&t 8{1\51111%{%&?( {13 &n A e?lg?dln\lftéleetr Jreapon and

grouﬁ I 'ngerprin fer ope
a status todha &ffeqt id ratutred. Ethefihgspiind oﬁﬂm tumpaa corftiingeo@moriicutistically

match o Fh& G e 3348 e PR Aetebosd, et B EAITSY b gpertoried.
nat er i Ble.M&dfekiSienty t he corrputer program dat abases and

hods of tB@#’f esent, e tian,
8%2‘6634‘}% talF?fﬂBe Jtp'#SiO #ﬁtSdfecant@m@eﬂeach

such c@ﬂtﬁinaﬂ B&h sﬁém&mteiﬂw%cﬂépl%%ﬁeﬁ'lﬁ%ﬁe Qtarﬁﬁghieﬁ%oﬁﬁﬁlﬂ% fb e ehe
tainer ID are u to anal yze the contents

mﬂmf?% Ipgsrint datpkase panfaipyfinggrpaipis el fagdtimate ontgings cmtmt%( eseh such
conterlt B&hg 1d@1§)ﬁeﬁ|3§ the@ﬁﬁé‘ﬁﬁrﬁ%&e& @ghlﬁ'%'dﬁ_{ﬂlﬁ &Rl by @Q q*ram@eé) dﬁt%%eése

Weapon

equi val ence radi ation test.
Usma\gla‘:p GAntringy BY.pthy eanifest Adstabeseis quemistot éﬂerﬁmme the standardized
ComnidaHy 1B dCthB BN Yea 0 ﬁp@e{]hinﬁlet&go%ec{ LOAgLA | ﬂ%m& find h%uitmg

suspect contai ner W t I'nger prin
Stﬂﬂdﬂﬂb@ﬂﬂdﬁb@n@@r B.i the maglidtsh iﬁmrintfdaiaba@els ppubid. ©of detelnmme the

t fi
fingesftiR BEE SABMELAFL A 3o sppBL T Ruota HEERERED
C Olet raamifest ﬂngkl@hyt datbisaiin®naned l’tsd‘dnqiadﬁﬁe finieke e oMRafnBpect

cona BB B 5 e G g o
the sudpectichsthinectelpistikllymitches 8RYufoRBEfiRgarptnt thentthesuyRADitainer
at abase, then the nmanifest test is

likely E@lﬂ%ﬁogﬁg&ts& Salg o berj it i e magifestangia statydo thate festis returned. Ifthe
fingerptitit aPahe @uﬂpb&tcﬁntﬁiﬁéﬁcﬁbm ﬁetmétl(gﬂgﬁ idH8he fnpporletd érgrm then

ists the contents of each such contaiher,
theba%liﬁfﬂ”@ﬂtfadéﬂoﬁéesﬁﬁp’ﬁ@@éwded by the standar di zed

Cprmo dm%a!cﬁrogddq{adlatmn Test:

The inspection day background fingerprint database is consulted to compare the

- fingerprint of the suspect container with the inspection day background fingerprint in the

inspection day background fingerprint database. If the fingerprint of the suspect container is
substantially lower than the inspection day background 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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mani fest fingerprint database contains fingerprints of
| egiti mate contai ner contents, each such 15 content
being identified by the sane standardi zed Conmodi ty I D
WOL%&%? the mani f est database. Using the Contain
%° mani f est dat abase i s queried to det é—“f'ﬁfﬁ%%‘"f"ﬁzéw
standardi zed Commodity ID of the contents.said to be
& i n,the suspect container.. Using the resulting
petto eghdardl zed Commodity ID the mani fest fingerprint
dat ababie Bguialeasd Ralidiendetier mi ne the fingerprint of
the. c ntents id to be in the suspect container (the
B‘ P!E%Hmh g@r%ﬁneﬁi eqntaingy dppndtehsitidicallyf imatgh tir purported
ﬁngerﬁﬂﬁt&ﬂdiﬁﬁlot SubSE Ul icﬁ&rtﬂ%nqm Bidd % fbﬁ&%ﬁ% g QF r?nfmt then,

t he suspect container wth the purp orted i nge
the equiyalepge radigjondest isfrerfganask |Uﬂm&)\‘éﬁ Abgegprint pf the Iauspect contamer the

entire MG Ql'n?%nﬁfdataﬁa&% is lé?&%ﬁ&d oA hﬂ?{ﬁ% "f}t{e - S0 %{ontamer

mat ches urported fingerprint

heurisgigpilyapateles apy Iﬁégﬂslpmtslntthe ngoifest fingerpantodatabaize then thé sﬁspect

c { f t
ontmhg}qﬂﬁ@%étlﬁiﬁlgglee i n 1 &%@#ﬁﬂé&tgﬁ"s&p@%’?’% tﬁal%ctéﬁ)srﬁzlrs{eg 8% rgle%quest
and alstatisi totthas et 1mtuﬂne41 hdf ther frpetpeidt Hf ﬂ:gaumebmqntdiﬁw raoes not

B0 5GSBS e il

suspeds aclktgncrumjmﬂmmearma stdtusiatihh agfect I1§reﬁ@1{bﬁu| ted to
c int of the suspect container with
¢ R Pl prosid-HEFB bt s Jo e e Bternri: e
| (13 pe oQiligilal Bayk sRAGK Bin@biipeint: | AOSTgfHal !ﬁck&@ﬁm%rpnh{ is EBSed.
f.i.n int of the suspect container is
The o %E’a‘%ﬂ §naea?ﬁéat I%W%Wé*sxnaﬁﬁ@mlwrd?@gﬂeﬁa@ww defertion
devmdcslt@ B (b trond 1€ Bordid}s SHSREChnGRBY @’iﬂfﬂ ﬁ&P]mF iR f'ﬂ dthe preferred

contains radiation shielding materi a
emboient; fis/datirem the gorige’s obn laaeenpinneamath aaoﬂmm litsis then dipitized

into b&th fﬂ%‘iﬁteﬁs&y bEhEERRG otf)‘ g ;mm“?‘aj slall§ ﬁ){e %ﬁérgjg ?%Iacﬁ ?a’%rﬁg 2 Q¢ cted.

contalner Is not s L ant

Alternatiegh s data l@i&}ybek;bgm@daulnetitﬁﬁn@npmnytof telsemce Bzamma rays or

e BV LSRR B, 155l fing 2200 905200 ocon

backgRudd fogegminTest: If the fingerprint of the suspect

PR ger behel PR DRl R, & FRipimit A b i The

weapanrﬁmgerptmt@ataﬁay 1sltml6§ﬂ)§?lilﬁﬁg frddihetiv dr fiesiletnib@dtial déecftlhﬁ devices
eradlq%t[éllont Is perfornmed. Using the

e
to gather ﬁ 1‘301&}1311*% telst C@Bﬁt“ﬂsn Epch uphetegspptaiger contains a
sampl&efa fqﬁﬁﬁn ﬁéﬂg&%ﬁﬁfaﬂfbﬁct%trﬁﬁ&% shch S 3H §ramh 244f Tth contents

fing e@gl nt of the suspect container heuristically
may alsgiiaclude compinafionperfgionm, dangernus mwem orf ﬁwge optarials. In the

preferﬁﬁ (eRidBdiRent BENIL fro l{ﬁp E5tent§ gf'% LAghr tﬁ rﬁe?%ﬁl'l Ritown,
legitimate contents that are eren A Rose
dangerous tadipadiive niateriabimithess {s then digitized into both the intensity of the source of
gamma rays and the energy of each gamma ray detected. Alternatively, this data may be
digitized into either the intensity of the source of gamma rays or the energy of each gamma ray
detected. The resulting digitized data from each such 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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and a status to that effect is returned. If the
fingerprint of the suspect container does not |o
heuristlcally mat ch any fingerprint in the rranlfest
r| nt dat abase, then the contents of th
wog cﬂ%&o&; contai ner are unknown and a status PFE"{SH%W"MS”
effect is returned. The foll ow ng procedures can be
g used reate L e fi ngerprl nt dat abases: (1)
ra oaanfe ?r erplrw@!epepp Bt Waysriogueags el weapon fingerprint
databﬁaCKEEE ﬁl@ﬁi‘lﬂlt}f bNEe st ind e ChERY @fjeach E!ﬁﬁmg éﬁéngiﬁ!e 3(1 a given
0ac

di ckroundflnagerprlnt is created usi ng °r adi
radioagfiverqr fissileanatgriab ey be wedibtavaibable fign uebhccsesrcescsugzaashm Nuclear

Regulggltyag(fnhgmlglhe contents of a test container with
nothing init. In the preferred enbodiment, this data
f Bom tManifestifingerpring absﬂmmﬂealﬁngcrpmttdatahwelmdﬁ@tedﬁ The
ifdst fidgd the

to gatt@e@aé@ﬁ'@u the cpnteus nﬁasew qf;cest dmnmméest a“hémycallled ﬂmr doinfaBfrs will

necesshﬂfy%e %{otsgﬁl at eErQ gc e 0= Inétﬁ thfog% tg%#aré%]?lgg red un%ersothex

the ‘energ

. Cir curqs@c,ﬂst Eanjy sdtpkgtﬁ:tt lcatﬁaineir&bﬂam@ Risdvind, Lepitignatd Rnte ik ktth Bthosedidted

ot REFABLUDCy RRBLRI Dy (R ESROR HASCLRLLI, e

permitfidgo bammm & mngmqa by sHipysiag Alfsitied ck iRt 88, Lkl listed
onthe'Uatg' oact fi SSI le. material detection devices to
fhegrCoRSim OBk Tt Sededde. { oot

CIﬁItl’(eq:lreEfer&éi enﬁﬁbﬁﬁneﬁltl @ls ARSFoh AL BhIRAE o G RIPRstRontainers n/zth
knownaienﬁl of a known, dangerous radioactive material suc

I cQfytents inptham 1y Hies dligitzed dnio dotisthartensity of thectoutte of
gamm#& 9470 i af A ttheOBrfer @S o#éﬂé}i‘%am%nﬁg §te& a%lf%ﬁ'g%{dcrf:\fﬁgg{s data may be

fissile material s t he erred e

digitizethinio sitherfhe intensisnefdhe sougte Cﬁgmma &w's of the esrgyoufieach gaemsa ray

d t L 0 nmat er in themis
ot e BACAINR RS S o e

mamfecéif ﬁﬂg}mm (theyyen-aerthat il mmetegyﬁng‘ermmm @aﬂimf thaYin-normalized

e I ta m igitized
menif S EE Afle 1l FRMAT bY s e gt ot Hnacipipisrom
it. The restiés aedaialglﬁe dfat etgﬂéinsgﬂlﬁ'n‘ﬁanﬁfas}t f&%etﬂﬂﬁtﬁfﬂe@éh kdd¥h. legitimate

ti.ze each such test contai ner
contaief Ecn et Colih e gddiEied ool e tisoiPrwrstfaR Rt
represehtithan@nteat inzRomwafpaitdbagger print' ). Each of the
I|zed weapon fingerprints is then normalized
ﬁgshgﬂ dtofadribpiithrovasiony ey otﬁaewmts GPRferts payestiores will (1) not

emit arfyl’ g@ﬂ‘ﬂmal r&ys ahll ther&SHink dighiRd QQtE RSy B@l?éck cﬂjlaq&ﬁ%@h fnd/or,

fingerprint of each known, danger
@ only wisapRie isoBan i@tsaetylﬁne@z 9BZmmaIdy v @wessahroﬁgl-smattee) the

backgrB@Hdghdidon 240 ﬁfg fes Q%H%H 8ita ﬁ?& 1%58 th%#i ga?ckgloérg %tu%h g"h

fingerprint at a e|n ensi

_ mamfegﬁ@g@mgp@f egeh kaavm, lemitimete cayalmncbﬁteld malpyhua bela Ne@@tive value or

iR g B o B By T S5 ot v
noted that there is a formula for the attenuation of gamma rays in matter. The formula will ,
permit anticipation of the manifest fingerprint where the following information is known: (1) the
thickness and consistency of the of the container wall; (2) the thickness and consistency of the
container contents; and, (3) the intensity and energy of the gamma radiation being attenuated.

The thickness and corisistency of a shipping container is standardized. The ship’s manifest
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Regul atory Comm ssion. 5 (3) Manifest Fingerprint
Dat abase. A nmani fest fingerprint database is created.
The manifest fingerprint database is created by using
r.adi ive or fissile material detection devices to
Wogfg?%og&s%%lat a fromthe contents of a series JHGTAE}2004/002589
containers. The so-called "test" containers wll
necessarily be those that are actually in commerce
should; prsvipym infprenagion s e jhebibiclyaesh end donsisttary of Hercargo content of the
SdiRda er _contai ns
shippiffy ST e APl LBlof B0 Gia P Pl pycaype e
inspecfipp d@ﬁapkgommlrﬁrfgemmhs ugsi e the presént diventio Sntifortl itmediately
belowvarious types of legitimte contents are those
pern1tted to be carried in a container by shipping

a{4d horingpeetiordptB ggromﬂrmeﬁﬁﬂ Batabaen @&ﬂﬁ@eéﬂoﬁ 8 haci@Found

lntern onal Trade i Ssj on' s Harnoni ze
ﬁ“ge’ﬁé} ?4?‘?%8 hse%‘ﬁ?*% mSpRetiny gffye‘?aﬁé%‘) TRsigt 1s crqgfed by using
radioackistedr ﬁgsﬁmﬁat@lap@wcﬁaﬁ Gevitks @ cB@E B fm 4R8] q%ﬁiaﬁlbnﬁftﬁe day
|t%¥ate contents in then1|s th

kno
suspecy F&‘ir']‘iﬂfl il P?F BELPr-+ Wethe Rickier epbedinient this date Grow an crgpty
conta;gargmmmmﬂlarady bRBeceOsARerOKillaR Gikp &%éﬂf@ﬂ{eﬁﬁﬁ?c%%@ﬁﬁ ththe

ténatlvely, this data may be digitized
mtem%%f STOBITE Pt SAIHRA RAnd Higeaeanet eg@lrmunw:s d@ccutch édternatwely,

this d2YQA e At SaLRIIANEBLL ﬁ}énm Bfce EP brg {nqﬁe energy of

digitized data from each st contalne

- each gammagiaydetectedt Prefernblicsthe MSpg:gpp dambac(kgtwnd ﬁngerprmt should be

recordednAAROT i 2R nTRM i tcopihﬂgregrﬁ{e i aEt itk h%}gE?sn C 0 Oltioh BSim the top

un-normal 1 zed mani I ngerp
wharfaggy rethis »ep dpore amaa@msmgumay b.mkglronadl ﬁwgn tuadldeved. The
LOMm a dat
resu{t%%&ggi&%{sdat ceofnrmmc% nts]?ec% nedr Hg‘?‘% %égréggwr'ﬁﬁ‘g@ﬁ? s iR ored
in the inegﬂcnomdmréaacl@m@fngerpnmrﬂa&ibase such content being
identified by the sane standardi zed Commodity I D used
to represent that content in the manifest database.
BRIEF DESTRIPGTON OPITHE DRt wigsvari ous types of
legitimate contents sonmetinmes will (1) not emt any
ganma rays and the resulting digitized data will only
bEig bk k@ide wirdy 6%@&%@ Bico@H4QUrane adRmbB) andl Wssel:
attenuate (decreas he intensity/energy of gamm rays
st s perspacive Kiew n B cpitinercyang kesemhlbykgr ound radi at i on
g, 3 38 peRpsthivk D@wdirdish i1l be less than
bagkgroahdﬁrahlatlon ® ?éﬁgﬁgﬁ%@%ét fingerprint of
elight i 1Raampe<:llwn@w nftheshippiteroneinecmgsged by ahyisttitachmbe ofithe
conta.\%ﬁ' Lve value or sinply neasured by its difference
rom t ’he original background fingerprint. It should
alF igd ibe persigctive tibabf the dﬁ@iﬁ@ccﬁtaﬁr&r eifaged b}arthé IRsist attachment of

e VAL S B30 BT U, A A e

housingl iicsted bawbal ﬁl@ﬂ;bf@@et BrO6 TR hadfl attgehlsepn: (1) the
N%IC ness. and c | ncy of the of t he cont aj ner
IS(‘2?—‘ ﬁ%‘ °’~'afﬁ‘é!°%‘6‘ﬁ% gtesiak 9‘3"%10!1 Klevices, radiation

shieldﬁg R dévsel @m Siicroftdeesfosd 1dchd Eh&RH gl o ﬂﬁ%ﬁt@ﬁw Yrane,
t he ganna radi ation beuﬁg attenuat ed.” The

Pfefel‘fthlx ke Baistaiige Tewndiaseadioy t ennmlmfmlge meswammtmn,s
st andardi zed. The ship's nanif est

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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- DESORIBITRON i ¥ ERRMPIOR Y PR et HFNReDH

12 WD 2004/ 090829 PCTI US2004/ 002589 shoul d contain
information as to the thickness and consi stency of the
cargo content of the shipping container. And the
y of the radiation being attenuated is
Woﬁ@cgg@gthe i nspection day background fi nd’g;rﬂ{sgomqugw
used in the present invention as set forth imedi ately
bel ow. 5 (4) Inspection Day Background Fi ngerprint
of the prgpepbipentionh | nspecti on day background fingerpri nt
AR PR Bolvinit SALE gr.ound
fi %ger pr the s%gfrcegluggﬂgytﬂﬁgﬂg%on%?mg %%ag%?n ' “‘é’ puut database of
the presgriduventiopat er i al det ection devices to gather data from

e T A A58 ThaH Rffon Aokl (8 ea bR R e RS B Psace

be~i nspecte e prererre

-Ofﬂleiﬂl’emgwelﬁmty cont ai ner gat hered on the -day suspect

tainer e i |sthe digitized int
B Ra s Vet (R8R5eite eluinat it Gamsriion ey Pockpna
ﬁngerprhﬂdﬁm]msgyfthépmw&mm #ly detected. Alternatively,
ata my@@g{gﬁﬁ zed int %F%Ither the intensity
Ig’c elssaoﬂ?‘gec USRS ogf embrdisirat gl the fcompuerprogram,
databag@sﬁ‘mtuf@)ﬂndiﬁiﬂﬂﬁﬁﬁéfthgﬁﬁﬁeﬁf Aléntion! he i nspection day
background fingerprint should be recorded when the

hoi st attachnent of the container crane is at its

+hi's way,
a nore accurate inspection day ackgroundI i ngerprint
is achieved. The 15 resulting digitized data

CRABHLE KPR B9, IOBARG! SRR ¥ BRSO AR EAAGSE Bl i

which i's then stor I nspe
10 withj ;epaiaiirer igrand at;h:smbecBRMEmeDﬁsml d@ﬁaﬁm ﬁzlo'ﬁﬁlﬁg or unloading

contax@%ﬂemglsﬁfRQO 1}ddc§ cF‘atﬁle??‘?flevwl%é 2g¢ % V\ﬁ—?elr-_ciogtgmﬁr Grane 3 sits on

ftai ner crane assenp
the toppehafect.i The ovnwiveoérame :thﬂstfmr lﬁhciﬂdirﬁﬁ;@u&&:&@ﬁb bwuchlﬁngél aﬁ:‘l 5

' er. ct | ve a shi ner Fi
s shis  IBEIRER A Bra et ool oMo Bk i ier 6 s e
hoist mbamd? ﬂlwseathohrﬁént Auhdent®it 9 Ot oivéiehe ARHiRYIAR 1066 B iiced
ak 5|sa ective view of the ship
or ke i, i g B G0 vt 4 “bRrA R SR GRIP e

CEip! Rishvs @ﬁ:&@ﬁecﬁf&fé Riethoele NeHimat drOidy! SpRlibn. From this
mat er i aI det e%qd on devices placed in three housings

pempef’t&eaft@ﬂ’ ioas heanl tirandpseader bars of the hoi st
g aftik RS typﬁhlg:on’élde@ hddbrg gﬁmg 9{%& fAfale! lp?egb l:cﬁné% castings 14,

ioactivé material detectl I ces,
15, 16SW &8.di%mgd dt ectl on devi ces and micr opr ocessors

BB B oBRUEIG B g, ORLEL RGP0 edrinerone
pFlgrﬁ::lls phtﬁherqn&rspd!tavpoﬁ!hehcblstmmchmﬁsr@ f ;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.
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Fig. 7 is a diagramof the input, conponents and
out put of the present invention; Fig. 8 is a flow
chart which illustrates the creation of the original
nd fingerprint 13 WO 2004/090829
wo%@%ﬁ%& %04/ 002589 of the present inventi OHCT’ES§°04’@2583
a flow chart which illustrates the creation of the

V\f pbon fi ggrprl nt dat abase of the present invention;
¥ Cifen?@ cqUyig Whike Inveiioans tollacats theisails or tdiogetisgmaatayial

detectioh delige DRNLARSIN gh'iéi‘cﬂﬁé Qété(ﬁiton (él%@@%% ﬁ?(fplnfclggop&eﬁ@ Bk in

|nvent|on FI is a flow chart ustrates

housingi}l, el 7<§n0fbfhetlmst |aﬁ%qb§t§m 3 of dlagy cdpteinegconng. The fissile or
radtoa&ﬁ\fégﬁe[t&{dl AtedR fl 4%dtr %B‘ﬂ I?ﬁrig %é 'd%{)it:e 20 ve off-

IS aflowc art I'C es one
the'Sh@lﬁ"@GﬂlF*FﬁEWChdcfS thasysiemy a@lérbypﬂalgleam Indwdtriegbims.cof Meriden, CT

oo PO P B SR bt BB g o ot

magnefie fShthid-abgorhaWOt acthdtgrs. As vdlle tHeyﬁm'sid)eabl rafliesctitre aiatetifl detection
deviceLZ% Ji H.I%.la%nlq éh%ld lde%ec% Q gewce% oca %tﬁghgﬁﬁégéﬂfaﬂd 93 onthe

al ner crane escr
hoist atipelmaent 8 of the chniaﬂm rtmne B cumb«:)aﬂtdngmadﬁoﬁﬁuafoﬁ a6t Siner dikhe.

C [ ship 10 i.s ocke e whar e.2. The

cgﬁ@f’ﬁ@ﬁe ﬁ?@ﬁ grgdigpgtiye gy et‘l%@deff‘ﬁﬁo e & éﬂ%ﬁa%ﬁa@ shielding
detectio@rie@ict @5 16¢abssinInd Bsusing I, Sb aRg 1B %&h@homtﬁtmﬁee@ 8 of the

stanchiions. 4 and. 5 are shown in Fle% (there are two

contaifGEne 4 SRIHIRBPESbS! 151 SaY pe sppjoyety Thavmgrongesessgr or PC 26
may bé fchicg $n ﬁchﬁmg 19| Bt arlf®8 %Qhesﬁﬁii’ gﬁ@hﬁh’u %Ftﬁ@%ﬁﬂ%ﬁa 8rafl0§ or

cont ai ner out over the containership 10 to be placed
elsewhgye. tFé‘k%Wanl?@ theimigroproggseorgnBQ @6m@éb@lon@¢d is hetonpraiéens office of

the coRRARF Yarll RS 16:RMsA ﬁelﬁ%ﬁ Hluﬁggtlcglowl: th e %ssﬁ@gy\{%dfaactwe material

er spective vi ew of oad
dﬂect!@p devics Yhendradiatianishis]diggedetgotion dewe;e 2§t Y hcimmoc]:%oam‘[’c 26

may itheCBUcpfoy R omfibhon S esfe SRAiG R QR RN Bebrion Hilhce

q»-
.‘
.Jn—’

seven 0 i'écé cO
24 and 5adidk®p shieldids det&@ioa nigvi2® 95F| Kjthed wéled \os vareleym e@ahunications
0l s tta nit.is a
ctnol Sl Bl RGN B AR ER s s Rl IRt o gt
detectionidsticardnd Radiation sﬁllduig@lie&btl(ﬁ:tdeﬂi?zh %ﬁ&heﬁni&h@ﬂ‘bc&s@@r or PC 26.
Th hoi st attacgﬁ;E[;eJ;([é ttached to fhe contg] r 9. From
© WHPEORErE e may s P58 CAgupiratiohwith IDPHgCOMpanY s
Iog:stlﬁs 8GhpRerOfystediRAGhdt Be BRph&lunitkic d@drtigbdtRN M bk 8% manifest
dla%lon shi el di.ng detection devices and
mformatlon of the container 9 is also communicated to the microprocessor or PC 26. The
manifest information may then be used by the microprocessor or PC 26 to determine threshold
levels of fissile or radioactive material or radiation shielding material expected to be emitted
from the container 9.

The microprocessor or PC 26 is preferably programmed with a computer program that

has tolerances or thresholds against which radiation and radiation shielding material inspection

resulis can be compared. For example, radiation guidelines as set by the Nuclear Regulatory
Commission (the “NRC”) and other state and federal 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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establighed frogidie sentents oftbe mpni

m croprocessor or PC 26 can be seen. Fig. 6 is a
di agram of one of the housings 21, 22 or 23 |ocated on
the hoist attachment 8 30 showing the fissile or

worﬁ ?act ive nmaterial detection device 24, radiation
MW hg detection device 25 and ni cr opr SELYSHN4/YRS8I
PC 26. The fissile or radioactive materi al detection

device 24, radiation shielding detection device 25
are mhc@mms@iéy&& 26opayrdsode rayvitha deopstetpiogran?8 (Big. 7), as

descritéd rb@lotbo Hﬂ%ﬁ/ lgzg Enakﬁgﬁlﬁ)?am%ﬁoﬁ ngcqs%%t@ﬁ ga%[ailﬁﬁ %{%erad?latmn shielding

preferab oi st att
materigd (Qspe G POV P I 132040 P& KamPleethb esitranede tiaéshold level of

. ' he i.nvention.is.to te the fi.ssile or.
a2y W o Gllenl iEp PRGN B Bt 07 B S s B el
materialh irelpekiserg inhe emttalrm 9pihe tht&h&lﬁ neythe mtmigh&rmﬁﬁﬁﬁwnta@:[er Rads

260 n housing 2 2 2 ontheh t attach 8
for whif the e eho it RS riesly el e Y areh of
detectd®24 26 flay e tRdtd @&cﬁéthhﬁﬁsp&”soaﬁg of @gib@dx 19?‘e§éﬁt ik cBfkainer

det ectltgn device 25 can bhe off 5 the-shelT devijces

9 by compgimg theip tespeoliye ipwly, P’EJI"‘H?‘“’(E’&%@?YF‘&“J‘i Aetpeisignals. Shapld the

manifesf intietite diei theCehrgo(IDMMioRAM PefnBishBll kadichdByORMEEA, 901H§P{ouid be
evmﬂy];dgrther be suitably cushi oned by hydraulic or electro-

Bited Insthe eRtang Gl Bt differential gt p5 the Aslijple deteqtors 24, 25
wouldflhcﬁ&lté fhaPh poRHsQRE s \pResPRt %dc@l'mﬂjﬁ;‘ &CdifrOBy Ztéa‘ilﬁﬁés?ﬁldé'ﬂay be

and radlatlon shleldln? det ecti on 'devi ce [ ocat e
€93 on the hoist attachnment 8

gﬁ gg Wﬂéﬁfé em%@%ﬁhe’g g@@ogﬁsﬂag@&% e gﬁa&a{mﬁ&%c@@by

the ﬁs!ﬁbpn’r @Q&E@ﬁﬂi@ prete] idalectibatdevictsolt abd\Risde hasingrd, 22aatidai arthe
hoise aqhegdh B 05 ToREmp Lol BSnfipuc AT rdfessar B 26,

The momyogiracassm oo rRLh26 Benaompares treomdmson lavels REh2 e pessetdRdiation

empl oyed. Th 0 cessor or be | ocat e
toteranf By B Eion 144ls SpStiERly B SR Gendtl wih € coutt Rt s e
forth cnhite meifesd. 1€ the GiddtRn Fevel is aLdrRINEME makiiune WiiEHCE or éxfpeeted

rocessor or PC 26 nay be located in the

mdlaﬁalb%@?n%%oww BROSE™ BN BN B MRiSHOROFesye ol Pag Ot gompares

the radidtionShieMiSORBRAMAN Qith \fﬁetﬂ}egehﬁidl‘a't@l? L‘l{lﬁdfﬁé rﬁa@éiiiapﬁfetxﬁn\ég or
mat erial detection device: radi ati on shiel di ng

radiatippshaclding matssioh levelsespectad o by qch@pﬂne@b@@ﬁhe esreopethe gontaiegy 9 as
set forﬁl%ttﬁ@ﬂ‘ia@?esfj 9P Va%fittlbz'ﬂslﬁ@&lh%‘ Hfé{eglgﬂe\‘/@l fshél% Bﬂ%l«fg} HeldiGaRE or

radi oactive materi al detect Vi Cce
expectedeiidigtip Fevelsi the tilgreproksser bT A 26 exi erusbeertiicaiedy? tovbe pinted
. A . d.Lo..
v L R S A B 8 i
numberpeitbercbntains aptadear akap nmi*euﬁ”mtanmadnimn shield2+4x raanhial to cover up

LY Y KT TN N T ——

exceed¥RylefhSOoDEphitedC RN ﬂlu@ @hﬂu@ﬁlaﬁ/\&dnfauidﬁ@ &hi EQ I&fﬁeﬁﬂﬁedhfor a more
. ___.conpany'.s. |.ogi uter, system such that the
lnvastyg B@mm%ngg a@mcri rné%ac o UpDEIRT 2RIEPTAR Prdear protocols, if

necessary.

In the ordinary course of business, shipping companies and their agents will advise
container shippers or consignors of the maximum radiation and radiation shielding material
levels permitted fo 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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information of the container 9 is also comunicated to
the m croprocessor or PC 26. The nmanifest information
may then be used by the m croprocessor or PC 26 to

L,he threshold 25 levels of fissile or
wo&ﬁ%@é& ve material or radiation shieldi ngGSa#8§2589
expect ed to be emtted fromthe container 9. The
is, preferably programTed with

M. C rocesspr. or 26
levels Bt fdiabon e iy R lgmateried s ieresi bl catpitesh bpglgmate

shlppagaxt mtigudﬁs will ddade ﬂielsﬁﬁpﬁF dothpHy 3t he2t BhViddidlaf@ular container
ection results can be conmpar e For

shipmgfiogiegeect Bbeler et prerioatingngee iy« ne. Nucl ear
RB UY Bita @R apred Do AR BB has L(SE@fﬁth%&ge?ﬁgﬁwgétaﬂ%cmws

federal regulatory agencies esta
and mﬁ@&@?ﬂ 4 meseRidn¥ention ¥WMS sixspurhesrd data (il pthy radition MR&tion
d V,
e el R 2y S AL LB, AR LG yeapon
fingerprintdaiabase 3p; @hthe meaifevicletabot 34 (ﬁmﬁieemmfm fipgatpiiadatabase 32

i R 8 B Db Aot PO Bt il P Eomp B D cndlo) e

inspeagion Pey pekgraynddingerptiet databasei3gh Itahmﬂdilbﬂﬁrﬁfersﬂmﬂ GHabithe Zfkpection
t hat has mani fes

day ikl Bund et G0 56 il cOulin ot o i hstaeHog dag ackground
fingerﬁllmtel Theagsix s@iredsiodlath BRPREIsbaAby RS phte 88 nfing the computer
o edo F%r e $%ﬁ2ﬁg t he tolerance or threshol d

progray o8| Thig comp iy urd S B5eH 6 DR IS APUTERsON dithe Theomtm pithe

compuitr 25asthaienh otathses: K MOTReIP Séﬂﬁiﬁ%ﬁuélaéﬂ rﬁﬁﬁ:ﬁf W&poh” 35: (2)
in the container

« al s are present
tikely Roscibh S aieft il B i G resmaests ap: Gorlikeineentiivntdiation
shieldfo@matddiaCiatcbeld B@ﬂ@ibﬁy%ﬁel@@ﬁl%leﬁmrea br?’t?;?%z lf’kPl? %htaJ_?s legitimate

i oactive material. Furthernor

°°ntelﬂ%fglé@f%kﬁef2% m@@%yst@fbom@mam&ﬁ”ﬁa: Bcndt ©) ‘tchmttentaudqmom” 39.
Sp{ér FeSs Sgtmf@%eq;ﬁn%st'd%t aPisE8F 1ch Qm{hjﬂrgs i} ?l?ghg bgr?tgnnepﬂ)b% and

onmparing their respective ou

the Sw&ﬁﬁfﬁ@%ﬁ‘tmpdlb@ﬁ}t Fid. gh mcetaﬂsﬁma Indmtfémﬁngmmrﬁ eaabase which

L e e

dFigt§ish lﬂbwdharhwhlbleﬂhmmtékl thedredlion afdie oiidin b@d’k‘gﬁﬁhd fingerprint

t of th detectaors 24, 25 woul
of the SHRUEr pibergm a@*ﬂﬁ% F‘ﬁ g g grtiod 59@@%%@5@%@8@11@%@1 gjep 42,
the rachatdmfdfetéétﬁmtdleﬁbc 24vresdiat o sﬁﬁlduﬁaieteﬁﬁ&ﬁd@vicé he Qak@sr BO%ARGprint
ontents of. the manifest. In an exanple of

of an 8'5‘89’4?‘?* Shntginer pAt sipl ddnire datadrmm s, ragigtion éexequoefdevme 24 or
radiatiba Q}Juaﬁln? Redaioddedide DY is thdddifitin i bt% b%fh tﬁ@ ge source of
3 h o usi n "5

mat er i det ecti on devices 24 an
gammg faysoend dhe engeey afbeashicemmat tapn cligetad. 8\1@fnat1h@y,dbmt(htanmay be
digit iz6d B ithet fhe SHRFIAN 0
gzl @fFoihel tho RN GRS S U b EE 8P SERIARNE oflh foitma ray
detect@da dMatepdd, thisvlididzedidata is then giored e the adimbi hankgrbmidefhxga@ﬁnt
dtob
OFlgr%lg rh gg‘”%‘t ﬁl\élgll(l: i?)lrl{gﬁsaq tes t ree cgseaéigm g)ztpg wgapon llgefprlt\il}:n database 30
of the computer program, database structures and methods of the present invention. At step 45,

the radiation detection device 24 or radiation shielding detection device 25 takes the fingerprint
of series of test containers with known, dangerous radioactive materials in them. At step 46, the
data from the radiation 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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forth on the manifest. If the radiation level is at or

bel ow t he maxi numtol erance or expected radiation

| evel s, the conputer programrunning on the

m croprocessor or PC 26 then conpares 20 the radiation
wogﬂ‘f“@f’&z?]g material level with the preset rZ§TABEpYH002589

shielding material tolerance or radiation shielding

material |evels expected to be experienced with the
of gaming Fys pRfl the enerey pAash Ra@magay delectfdor Altermativelyiethis data may be

digitizBRkd §@kr thé fntdldfy SALL Fb Qe ?ﬁjnl%la q&g@ O nggﬁééﬂ}lf .e!ic%vg%lnn;asray
at or below the tol erance o expécted radiation
detectgde Vd bigp 47, ke origtrabiprikgrewsidingonpridCF 68 )dsmbieateddroa this digitized

raifi i I.C ertificate 2
data. \?g rglt | ggs:’aél égsa%tﬁgsﬁgaaﬁiégﬁfg?m\g%ﬁt%ﬁn er- ¢ HP&?PWS’ PERgetous
radioagfi yehmaaterinbin itisistbeast in tieccadapom fidgerprinrbanasasl. t her

cent - ear n .nor suffi.ci ent.radiation
SRRLIY02 aBw UG St IEBRA0, ROy o e bt Andiarl aptabase
32 of thﬂ @nlnfjd_mmrdmni,d_aialbase 'Bﬂnlitmrl ed &id Iﬁﬂéﬁﬂd@bf 108 prRfent Rdlérdioh ORL step
SNl I N terl a ve .exce .tolerance, or
49, 8 BBeebn B Belen £ 08 iR Bieluing, pF R dgvicn 25 akes the
fingerpriiee Of dedticeitaihiers weth Wasen, ldoMVasth Yé&AR Hem. ARGk S0, B data from

hysi.cal . i nspecti on using .t he appropriate nucl ear
-ther%%’; R US, gln pprop

P geigFion dpvice Hes easiatiop shigging deteetion g vipamiiriyr cgghsusiekns,
legitinfatSdonReBis 1 dRRiiZAd 110 BRAhERARE e fHouRkd S?éa?xhﬁgﬁ Lals and the

advi se container shippers or cdnsignors of "~
energy e gATaY ratdetsated:n dlicenativaly.dhis dhin eayibegligitized intal either the

* intensitPHhSsoRRE BT § 15% e éﬁe&%'/%?&tcﬁl .girhzlgla 1%5! ﬁ&éc?%g tfﬁ%tefp 'SP the
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., a_gl.ven, nmani este_ cargo. 1 ce V
origina be¢kgnqupd Evgerprint dFigh8)sis metgracted fioppbis sligitized datei duistes 52, the

Nt . N . of - t he 6 ) . ‘
iy BN  L PRIAGE oIS ok M s i
standarcazhd {lanomodityilB3diaregstored arthamabitesbéngerppiacdattbaseB2t hei r
ntai ners. Leqi t.i. e hi ppers. or .consi gnors, w | |
o B o R ey - igBiof TR e oRiRe p backaround
f'mgerjfl'iitt tl?.ta:balsai? 4 ofﬂiihtoahip&tkf prﬁ%li:aﬁlmibaw Struct@x€ ﬁgﬁnéthi?tﬁ f the present
. evel s angd nee re- | oadi [ ection. Fig. 71is a
tnventiona oyt 3P gg’afﬁ@%&@ﬂ%%@ﬁi%ﬂ Heeel VB, tiaradiatigmsiticgfion device 24 or
radiatipii SI9¢1aiy detodtRB ASAcS1T tdkdsWheBngeRrAN6E R IBRYSs 8dntdifg. At step
esent invention. There are six sources of data: (1)

54, the 2 o heradiptiondeisetqnglevicg 89 pemdiniionshiglding datechpn device 25 is
then d%h:iz@dl i EhiHBE GRids@PodRY icufce 2P gz%n(rﬁa m&%%d%@%@ﬂg? g{ ea%:lE%amma

9 (SL the weapon  fingerprint database 3
ray defepiad f Aemetivelbthisedagimay ) digitisedvntei citbertthe integaitypfitiet source of

oS 5B LR BT ST v

stored iimthp emspeadion dagybaolegringrdoinperpiinhdptabasei 3t dat abase 34. It
d b t. that the i [ 10 d
S A A SR bk oo

structui@and 'm&méﬁcbﬂt?a’}gést%m ibashlqgﬁ.omwbpdsﬁsib tﬁ@ﬁﬁﬁﬁbﬂﬂe‘i@c{ﬂﬁﬂ@%‘gze 24 or
. S X . SQUICES O ala_ ar accegssed, e conputer

radiatiph, iclE ARigcon dptiocs fa{g?S&E? fipgemsiot b Bsneshicepiainsy Jo Ak AP

57, theSsubit REMBIE’S FinpdFriftl X ARHAGRA B stlifabringT IR PbdRHbn day

of the
backgroumi fingerprint from it. At step 58, the weapon fingerprint database 30 is consulted to

compare the suspect container’s normalized fingerprint with the fingerprints in the weapon

fingerprint database 30. Atstep 59, it is determined whether the suspect container’s normalized

_ fingerprint heuristically matches any of the fingerprints in the weapon fingerprint database 30. If
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conputer 26 is the return of statuses: (1) "likely
contai ns an unshi el ded nucl ear weapon" 35; (2)
“likely has the contents said to be in it by the

I, f " 36; (3) "likely contains radiation 15
wosqﬁllﬂéolgﬁ%ng material that could possibly shi &C§/t32004/002589
nucl ear weapon" 37; (4) "likely contains legitimte

w, tontents that are different than those listed on the
Yes, e the sispect gentainet likely)containn e ntshielteld mooledr v&8pon il gt stepas0,
status B8 tdtfhiktctQd rehllgegmani f est dat abase 31 which contains
both the Container 1D 29 and the standardized
dériNed ithey atsep3a, theimgnifesbdatabaske}las doneditet el osteup theeGdntainer ID

R o e T T —

contaifd IFAYsterB62, theandhlfestfingeaprint dithiede 31 i vaistidddas lochtethe fingerprint

.Gl ian_ of 1h ri gi nal. ground fingerprint of
associfiREAlth U Rindafifecd i R0 sk oo ESlerrtiod ol e
suspeag tortidiner smesedlized m@zmihmméﬁkaigtﬁc}&;&hr gﬁi&@prgr@ﬂblﬁtli:e%nifest

et ectjon .device ar radiation shieldjng detection
fngerfi) AEbSS 3 Bersiiapeicv il piSHBRHEed GomsmodRnD, 1 G4 “purported
fingerQOt)alfiT®es,” ten Ble@Bspdat.cohiedaded; dohMs iR ohAtk 8fid Afbe in it by
detectjon device 24 or  radiation shielding detection
the ma&éfteqt ejéd

As5tep S Hadps ) 1githat sEertisTewsEt h the intensity of
t rengo ' .
CUILER aPteg %59 B MRsPedlioh %aﬁ?ﬁ? L 1%%{[2{11% %@ﬁ%ese 34 is

@ﬁnna ray detected. Alternative 5
consulifddp cpmpgrethy Bispict petaings nonmelirsd fipgoprinthwiths teicpeaion day
backg QSR Endep¥it Ot fAB6 SRR L et el i
e G ALl e SR SRR o fiyone
fingerpyirit i snbgtanibialiklgmetthen the ingpection ddy. bablggound fingerpridtl HivYes,” then

the su?p!@% %P%ﬁr}%eﬁ pk%%l?%{ﬁ%i{sls: &%}%ﬁ&% ?lue?lﬁ%@&%aﬁeﬁ&? &'FE gq%ggg%%g{} shield a

nucleag segivased statapai7ustaiss 3hth thacffedss @furidde present
ipvention. At S 4 30.the radjatjion detection ., .
B S hinaeSen B s it 11 iF s iom ULEF b Reg7 degerpipation

whethérahe sushére chitiigardpnialis (Dfa SRlcaefedPont AS{2) eOitbs AClisted on the

M th known,. dangetous radiQactive materials in them
manifegf ogy éE fﬂzi%,fm%‘ Rhieiding f&afﬁwgmf rRuerof dhese petentiad carteity have been
deterntl@adit6 Be 2AthOEortAkrahbMe pRIcEdhgoglet ection device 25

faor each such known, dangerous radioactive materi al

i 5o eopdiqueithyr infesrogationtof the fonteme if Hecysitepl capfainars normalized
-/ 3
fingerSiid {sGot subdtattfRlg QL ﬁigl?&g %sﬁ%g n%ﬂ%gﬁﬁ%?ggggg;m%% step

rays_and the energ eac
68, tha mamifast fingerpyint dptakasel 3Rais raysulted telicgmpire glie isvrpect aiontaiier’s

he 4 i1 . ra t
o 38 136, Pl B,
it is detominped whetherckegruenenttohiainge's porinatizedFingerp@it hbwisticaily haghedny
S B e SR8 B St
contaiMBgﬁﬁﬁtd:&:on’%m@ alchit Q@%fifét%t?lﬁbﬂﬁ&s@gigﬂe& I<:)h thel riﬁlaétﬁfe&raﬁﬂi %11| dlep 70,
e ap . nger |n‘ qaase . 1 . IS a ow

status féﬁ &P %fa&vﬁ&g% 15 rq%%ﬁ atleNoyhter Fl&qqn@ﬁwd% the, suspegh icprigiper are
unknofvin RE@ Et¥Edp T, SALSDPERhat 3FeQhs dehSne@ONPUt €r program

dat abase structures_and nethods of the present
i FRFedar dinwhigk eagh sfgp is performed many be varied to suit the particular purposes

or needs of the operator.

In the ordinary course of business, shipping companies and their agents will advise

“ container shippers of the maximum radiation and radiation shielding material levels permitted to
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49, the radiation detection device 24 or radiation
shi el ding detection device 25 takes the fingerprint
of test containers with known, legitimte contents in
them At step 50, the data fromI O the radiation
WOF4E2¥n device 24 or radiation shi el di ng F&E{US2e0#B3589
devi ce 25 for each such known, legitimte content is
. then digitized into both the intensity of the source
be in agonigigrheyerdrehietni wilhee autmentigsllydfe ispedtedfzafivra laading. Vice versa,
: t4] hj be digitized
inthe GOk 6! Bhme AL AR, b shibbs H AylTB Bipbing b Efoppgent
that their partieularentgipershipegotwidlanomd tleye lded emideded pAt-l@tRYinSection.

o s BB BrogRT GRS  pOBEE BlE o aphs sy and

- methol SorrdetsciirgiradiptidatopraiRiioR s6dldia g Slateti@ISti GO SHisPiRElon¥rkR. Those

...known, leqgitimate content in it and its associated .
siled O o L O EOHARG APt U39 o 850 (et o lhe hereinabove
describ@n bshBalimérith @bt ddpafiig RS hd3 Zuveftid- ;f)r;rﬂ-:i}ilé_ &sdldsRY herein.
A ghalrt which illustrates the creation of the inspection

ceorginglynthe RiEesL yentian s i bsrdefiped solelpbithe gty posmissible scope of
the app@i@BUCRImPr ogr am dat abase structures and net hods of

the present invention. At step 53, at the beginning
of each day of use, the radiation detection device 24
DEFIRITRIN DFERR Y ATNSHORDY, 1Ers il pAR LI G8rR5 t akes
the fingerprint of an enpty test container. At step
54, the data fromthe radiation detection device 24 or

r gl iR 4RI bng.detect on.devigce 25 is then ..
d?g(‘:ﬁﬁl zed %nt‘%éfgg? Eus? %ﬁ% fl %ﬁlél 03}1’ o?on?aﬁ%ers Biffeyskind of a
receptaeiensuchrag pdbonrrdriom eam e jagyin ofhichandteriph intld serribd! ACkkigping

Al L j this data ma e digitized.into ejther .
contaifee B BhaNE Y sl bika S B sp o s hdeni i e ot Sbving
and hﬁ;iml? yin BIG. 3 aa?h ZQﬁfﬁt’(ﬁpp[‘r@)boigﬁﬁiteﬁmﬂshoAh{ ﬁC@ﬂa@&” ir{id_l\ld‘és, but is

LAalLgltize ta I, (S] . stQread. i n € I nspecti on
not lirgy *%M@F%‘?Fﬁ% f?‘ﬁ’ﬁ‘aeﬁ‘%ﬁ‘ﬁzﬁ% cQPiaingsh dupeaee andithe likep j s g

f ¥Ioupftiedas dondohi.’C As ibeld thpihistdrBfen UER ripRRY, @iEéiﬁﬁ‘lat@Eoﬂt&g : meaps the

cogputer,pr&granl dat abase structures and nethods o
contenis,of g gt hatiyalavally bagransperiedss, t he radi ati on

detegfitid? AeVicasn @ vQ{ttenH@s@ﬁ?(ﬁdn?‘q? &i?,h&g’%%s %%%ﬁscf&jmqaﬂalog
.device 25 takes the fingerprint o e suspect
data into dighiplderm. 0. At step 57, the suspect container's

fée i ' e2: 1 by iLng. the ..
| DR o B ST o) S8 WLl Btioed eayma ry
data 1agapp aBBmeashemsat porechidnyegapmiantaysl amittzd Sy B@ttérswhich has been
&gﬁh%&nsulted to conpare the suspect container's

normal i zed fingerprint with the fingerprints in the

WeBieay offdacty garpmi may.’tl sAabsed éin 3ls wAlttes tdegeriplon, i“bndr@y of each
dg%grninqﬁ mheth?r Epe Su%&@%t cont ai ner's normal, zed
gamIng {4y, Bp R CER O 816 ERT T Frdiatinres thgangipa faystops or is absorbed
by mater) $ieperhIling by mattBaheIaRas %éﬂuﬁgﬁﬂﬁfimng@@ﬁ@ﬁ?s For%Q%mﬂIE, as
es, e

18 WO 2004/ 090829 PCT/ US2004/ 002589 hen t
gAMmME L3y Pass ﬂga?&%aff.wé}um jollide (Nalp detagtors thsis eperer iscabarrbed by the Nal.

This eg?tgié i? ?fei-ré\ﬁ;&gt%’ Lhrl ﬁ{eég/.iﬁﬁl spbRnfhich DRt utfRlick BetddhBhd turns into
an electrical signal. For a solid state detector like Cadmium Telluride (CdTe), the gamma ray
energy is absorbed by CdTe and then released directly as an eleciric signal. The electrical signal
strength is directly proportional to the energy of the gamma ray.

“To heuristically match.” As used in this written description, “to heuristically match”
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If "No," then at step 61, the mani fest database 31 is
consulted to | ook up the Container ID 29 and extract
t he standardi zed Commodity ID 33 for the contents said
t L0 the suspect 5 container 9. At ste t
Wor%g%%?%sg? fingerprint database 32 i s consul tPZ:a‘rqs&oomozsss;

| ocate the fingerprint associated with this
standardi zed Commodity ID 33. At step 63, it is

means @ ceppArhadtewse gitized alatas detprene thoinsiaiihety witine bighldegreel of

. certamft}} Wi Ik i‘e@(&rﬁ@%ﬁ loShdk GRAlchY A “gl%%gkgé g{agch”f | 419 ?ersﬁ teultl rtﬁ:ﬁy

he mani f I ngerpri nt asSocCl a
matchm@ SIntensitydely e sewcCofrie @amylal 8y, ’33A£( tided il this pmttble descrlptlon

w ¥ "Yes t hen,t ect cont

intengity 888 86 tH oPthe ddmpme B55Y LS 0k MG B S Bm P g O e

by apartimlarmdxdaeiswe mﬂﬁnﬂtpesmr&qs oﬁﬂmest atus 36 to that effect ‘
65, the inspection

ur ned. at .step
g T o Avasrd Rk BER Ao BoR0 e aro i hEt  Eabic or
photographizaeedentati o kpeeim. COMIsAH Hethis SwritRh ARICHB®S, “spectrograph”

e fingerprint with the inspection day background
and s?qcﬁg@-iug

r FREYIORY™EEep 66, it is determ ned whether the
ESBGhrapll ABlyzS” QY i8R «

‘fgst a%rt ?aﬁw I 0\?\Iler t halﬁa% he i r?ggiggtqlg%c%bg% %pgf: fagldlﬁguy
analyz? | FHEARP fy analy ‘Iiér'ta fe?@eﬂtefi%@ﬁpqoﬁfogﬁ@ suspect contai ner

[ < st

c EE%*%@Q’I"W%E Ol SackellnA B Ahicd in i
writtergdescripfian. j %ubstanwlytlﬁw temftlercinspestionaiay baskgound f'ugamumdnmans
lower ﬁ{}gg E}gérﬁqgatgg?té?%& rl]%agt:.)rgalﬁgzocl V\ﬁ] %u#] gtp(lit[} eec[t%'ill e }shg%{llermg
shieldegldntkerovad rastiattoaidas. (1) a nucl ear meapon, or (2) '

contents as listed on the manifest; or, (3) radi ation

shielding material. If none of these potentia

contents have been 20 determined to be in the

contai ner, then the process can stop. To continue the

interrogation of the contents, if the suspect

container's normalized fingerprint is not

substantially | ower than the inspection day background

fingerprint, then at step 68, the manifest

fingerprint database 32 is consulted to conpare the

suspect container's normalized fingerprint with each

fingerprint in the mani fest fingerprint database 32.

At step 69, 25 it is determ ned whether the suspect

container's normalized fingerprint heuristically

mat ches any fingerprint in the manifest fingerprint

dat abase 32. If "Yes," then the suspect container

likely contains legitimte contents that are

different than those |listed on the manifest and at

step 70, status 38 to that effect is returned, If

"No," then the contents of the suspect container are

unknown and at step 71, status 39 to that effect is

returned. 30 The order in which each step is perforned

many be varied to suit the particul ar purposes or

needs of the operator. In the ordinary course of

busi ness, shipping conpanies and their agents will -

advi se '
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cont ai ner shi ppers of the maxi mum radi ati on and
radi ation shielding material levels permtted to 19
WO 2004/ 090829 PCT/ US2004/ 002589 be in a contai ner
beyond which it will be automatically be inspected
CLgﬁ%gre | oadi ng. Vice versa, in the ordinary course of
‘ness, legitimte shippers wll advise the shipping
conpany of agent hat their partjcular container o
shin"gnent "\Imsﬂge’é‘x@e%fiﬁe‘if Hﬁ% Sr9seNes of anleasterns ofr Bssile auiradioactive
mét@$0 868 rafatioh B SdiNA G HH i&ﬁ%@bﬁ&?%ﬁﬁi&k BERE S
novel conputer program database structure an
met [foePrigperdereee essambha dpatblertodift saidi antaimers kiié lcdhtather crane

CJRLG | ithin j ppi ng .containers. Those skilled in
BSFh g)?%irri%kur?i{ll)ﬁ %%Wﬁagkgﬁﬂ?fﬁé? 85%5‘3?53@‘9 ‘iS’Pta“%ﬁﬁoa"G!e partures
f r om seldadimeIfAARRIE or HRIFGIHDE th ﬁlet%@ﬁﬁr??é%@ la radiation

departing fromthe inventive principles disclose
shiglding detectign: device grapntadnen saigshoist attachnienbrespsctivelybaperable to

fj I I awf ul |y .pernm ssible sc . of -
Aol e ot it B o RO nd K Digigbien shiclding
makiraMyhefRpRHARASHS skiddontatipiaidner . " As used in this
witten description, "container" means any kind of a
r ecBpiomRRuter, seidpselested o of said: Gssilecemradivactive material detection
devidd GRaMBLiG! | i : reied, A "shippi.ng 15 .
© cont%gi gg%l& %agiagbg o%ﬁgﬁlﬁg d? %3{1&_}1 acg"vﬁzg_e e‘ée?(guﬁﬂérad’i oufput signal
corhmnniehted ab esatd ¢anphian) daidc@MPIS MreSHAHRBItH Qajjﬂnéhtput signal from
@?aiegdl |({1g ﬁI,]tp lﬂné-l | and 2, a "shipping container’ 2 1is
said selected one ok saidyadioagtive mafegal detgetion devige and said eadliation shielding
detddtiohkadvial befng ofedhive? bide! Sk ntainers. .. oo
| e_l uggage 1an'd t eolf%g& faﬁg%ﬁ) |£Ifr?a e‘gf:bg‘ﬁ‘??“ gn%@“ﬂ%mﬁss@bd ffigsile or
radiopétevammiaterighdelestiomi dtviaento o prgétt fatiation e61Biaaes threskBRNEd being
oetl?e tcontentsszgl a cont ai ner that r[a%@]la\/x/fully be - .
- OPeFYE I8 SPPRATe sayl oyigutfignal from saidgadjatien shieldigdefgction davice to
- a pre&aeadiRidhiclding tSleShtd AReshBRABC Lo
‘ pdata i nt.o digi tgl form "eDSihgl t ?jgt ggﬁ%ﬁég}agﬂﬁgsglg%er'
used in this witten-description, digitized gamma ray
data ne any. neasur.enent, or, record of gamma rays
eni Tt od U BATEROL it RergBcH ERTGPYIPE Byopepaple to generate a
certiffcary Gorifyinge 8RN sERANEEhILIAY dodSndtSE&shtdiR 4 Hh&ni’eg'otfts%m fissile or
(description, "energy of each ganma ray"” ‘neans the
rad‘@"i‘féi"’ﬁym@fenﬂ"] and apaintitio pf saidi radiasivnashi¢llimggmatesial &ty a quantity
j ' d .by, mat.ter, in general, and b ]
oreaf i Rfshbor ST ERE SR PRt oty b8 ehod i Oeput signal
fronfFesideschoepideonedst sOQHIRIY 8Y Sadishesive AN dicpidh Vi i
.1.0di de, fNa!) detector, their eneygy IS abso%bgg%lc?ﬁgd said
radigiggn shie dmg detection device is less' than a respective one of said radiation

~ tolerance threshold and said radiation shielding tolerance threshold.

3. The system of claim 1 wherein said computer is operable to develop an
output signal indicative of one of said fissile or radioactive material and said radiation
shielding material being present in said container in the event said output signal from said
selected one of said fissile or radioactive material detection device and said radiation
shielding detection device exceeds a respective one of said radiation tolerance threshold

and said radiation shielding tolerance threshold.
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This energy is "re-radiated" in the visual spectrum

whi ch a photonultiplier detects and turns into 30 an

el ectrical signal. For a solid state detector I|ike
Cadmium Tel luride (CdTe), the gamma ray energy is
absorbed by CdTe and then rel eased directly as an

el ectric signal. The electrical signal strength is
directly proportional to the energy of the gamma ray.

"To heuristically match.” As used in this witten
description, "to uristically matc¢h” 20 WO .
2084/ 00088 SV e, f@%%éhf StsEiD Smﬁ&a‘%@n‘efbmg%ﬁ%r@f%hom and said

radidifnt BidMding foliafibd ¥Q&HoRPAra caldBlafldBaREd bl Githroddtitn! Rbtdided in a
with a high degree of certainty while not requiring
mangpst distieg thepardo expecthe (o be in wmideantdihen s t he result of
heuristically matching. "Intensity of the source of
the ganma ray." As used in this witten description,
"i Bt ensiThy §btet6f SRUHCE wiHerdil @alPSle! &Y fadloacliPd Rfaterial is a
the nunber of gamma ray photons emtted 5 by a
gamparay ewitiipg materisd and wdrtgaséq: orradigactivemateriel deteetion device is a
" y . in this witten description,
gm?g%ﬁ%éeg%@me enléﬁalﬁlgggg‘élfg‘phi c or photographic
representation of a spectrum As used in this witten
description, "spectraograph" and "spectrogrant are =
syfAonyndhe . systgpe of (ia p hvbeteiny saifaradiation shieldiogdmpigrial is a
[ g1t SCIi RE:1400.1: +SREGE raphically .to.
neutich Prbfibk (ERCARC G R DRiag SRS AGRE S GBh devileis @ neurron
emitipeniatedpl determibinpsdedivel al [y | ower than di e inspection
day background fingerprint." As used in this witten
description, "substantially |lower than the inspection
day bac f M Qlhore; S edi r 3 1
extent that ang ehORR Y Mrcref RSP raliRab iR moterial is a
radicgetled arshsagkd vddisionsshipdding dietegtions dewibel ch tddogeidandentification
d .radiation data. 15 21 CLAIMS: - 1. A systemto detect
“VI¥%he presence of at |east one of fissile or radioactive
material and radi ation shielding material in a
shi ppi ng contai ner conprising: a container crane
assenbl g osthadble dgettidn of dhel presened wfrat saitdone of fissile or

. cont ai ner .gran ssenbl,y j.ncludi.ng,a hoist attachment .
radiGGNE el BF rlRRER orteliiie PautifuC pdffiy o Hypting  container
comprishid dt€psadf: r adi oactive material detection device and a

radi ation shielding detection device nounted on said
homennting hslested opcalyeBssilgdiryadipagtivisiraaterdal detection device and a

radiation shielding material detection device to a hoist attachment of a container crane
assembly so that said selected one of said fissile or radioactive material detection device
and said radi_ation-shielding material detection device is'in a fixed spatial relationship to
said shipping container during the handling thereof by said container crane assembly; and

comparing an output signal of said selected one of said ﬁssﬂe or radioactive
material detection device and said shielding material detection device to a respective one
of a predetermined radiation tolerance threshold and a predetermined radiation shielding

~ tolerance threshold to determine a status of said container.
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detect the presence of said fissile or radioactive

materi al and said radiation shielding mnaterial when

proxi mal to said container; and a conputer, said

sel ected one of said fissile or radioactive materi al

detection device and said radiation shielding

detecti on devi ce devel opi ng an out put signa

co nicated to said conputer, said conputer in .

r eggg nseAymethgd as seldpiik iselgiva® frpthan conwrgingdhe step of daveloping
Is [ L€ L al - [ ,ce and_said .

o e A B Y ol AP S8, BE S YR BT i it o

radicacitenpatesalsdatettion tdeuice ahd sl shiehiingmbidribl datdt@n@evice exceeds

radi oacti ve terial detection device to a preset . L
- 2 TPSRPUYS 8Het%ff]§?1§n@@aﬁlﬂpe pRfea Heshald, gnd ot gadiglion shielding
 toler iR akRsig d out put signal fromsaid radiation
: shiel ding detection device to a preset radiation

shielding tolerance threshold to determ ne a status of

sai g, container, 2. The systemof claiml| wherein said .

| con_g%t or ALY A5 ptcto lééﬁf*é?’a °f CRPPFiFNg Ahe step of issuing a
certif@datd WeRgidd éat %ﬁicﬁc&ﬁ{lﬁ@ﬂ B6&s H9esomiah £ kit i(gl sa;dn éiSSile or

: quantity of said fissile or radioactive nate
. radigaefivgnmateyiabfind 6 duantitty i seil shiiatioai stgeldgematerial o a quantity

o ' eater.than a respective predeterm ne .

- o e PR AL ERERG mimefY B Svgpard usiend
~ of suid delsetb@ Wnedofonad Gssidiofl rhiDatihe RhtekialueREddy evice and said
materjal detection device and said radiation

- radighpr shiklingwetesial deteetian devigesis| lesssthem arresperepent saié radiation
. said radiati : , th hal d d L d
e WS S B P S R b

of claiml wherein said conputer is operable to

devel op an oufput signal indicative of one of said )
fisdile %Fﬂf‘rﬂéﬁd wavet forkh ingnleim & furgheg comprsing dheatepaf calculating

 saidSBYh M9 PBEE tradhoRE P Al %ﬁ%oﬂ Ehxé’lgin% t%%%xfye eshdld based
the event said output signal Trom sal sel ect ed one
on ipformatich éargainédinor maaidiso Hsting/be adee ikpdctatbfodetih @hid container.
device and said radiation shielding detection device
exceeds a respective one of said radiation tol erance
thrigshol 4 mafedd Sai ¢hirRethain eRim Mg Slill %&H - radioacti
: threshold. 22 4. The system o%rﬁ:}? 34(}%# H er gsgiﬁ](gg)fJadloaCtlve
materzad| it # gamm) eay reitting esioliadl auddssdi Gssile aoki addioaetive material
hi el, di. tolerance threshqld are cal cul ated based on
dete?ﬁérb?%&ggﬁ g@gﬁ?aafaﬁegae‘?‘ﬁn%getﬁﬁﬁ‘i“f ®V[%sting the cargo
expected to be in said container. 5. The system of ‘

claim1 wherein said fissile or radioactive materi al

- isld gdwingthodyaseet faribig cksimed wdieream snid sadiatidrsgii¢ldingrmaterial
:, isa é%g%@?%ﬁr#tﬁ% g?a‘riﬁaeli?]al:l %lxdd %g%l?rc tgf_aggn %ﬁn\éid%?g Jhgtet?tiongge% {saay neutron
- emitting material determining device.

14. A method as set forth in claim 8 wherein said fissile or radioactive
“material is a radionuclide and said radiation shielding detection device is a radionuclide

~ identification device.

15. A method comprising the steps of:
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6.- The systemof claim1 wherein said radiation

shielding material is a neutron entting material and

said radi ation shielding detection device is a neutron

emtting material determ ning device. 7. The system of

claiml wherein said fissile or radioactive materi al

is a radionuclide and said radiation shielding

det ct'&on device .is a radionuclide identification

devitElopsng A castFiper fpgerpdntedarived fsomt gasmma aaysndeleded about a
corfdinkeast one of fissile or radioactive material and

radi ation shielding material within a shipping

cont@ipremg sashqmitanerdirsdegpint of a proaderihii@d fingedpéiat etresponding
¢ og&of a fi s§| | @ or, radipactive material detection, )
0 ERQVELsapRie of radigactive &% fispilematerig! tondetermine bWt said container

fin€l@MiiQnd Qai ' é@ﬁkg}gm RS o ane

%gggnpl y sg_p?%agt%rgglitld se ctnéggglﬁséﬁgw@aa%’#ssi le or

r adindigetinge imether ¢veint dwid aontained efihgeprini dnd adaid predetermined

Latii on _shi.el di erial detection device is in a .

ﬁ“é%’@ fiehnisic 15, mp; gﬁiﬁ?’& aptainer; cpriging, said knewn: miioaptive or
fisstldimangial.he handl i ng thereof by said contai ner crane

assenbly; and conparing an output signal of said

sel ected one of said fissile or radioactive nmaterial

detgetio ' . sai.d shi el di nmat er.i al detection
devite 15 AT R S 1oRR R ClgF) WP e relpine sip Thctudes
the stags a1 on t ol erance threshold and a predeterm ned

.radi ation shielding tolerance threshold to determ ne
a SEHIRGTayf dafaoltainndfeom spid gagus rags;metdhod as set

f ord,Birhdtins! & ULt iy Si t he. ,st ep,of .
ookt AL Bk el BRGSO bk 2 kL8P p gpop si
contirgn Sihgerprini d sel ect ed one of said fissile or

radi oactive naterial detection device and said

shielding naterial detection device exceeds a

respgect i A 6,006d i agi bl ol ce .t:hreshol d .
. and said. radi aﬁsoﬁésﬁ){% g-JI %&H‘{‘éﬁé@%@@ ? %‘Erie%a%o:aag.a and said
predpgerminede bivkgramds dataf aet tav ligitizédd8tafl biid HRedetermined digitized

conprj sing the.step of issuing a certificate
bad%waﬁagg?sﬁgfuvf -d contai ner does not contain a
quantity of said fissile or radioactive material and

a guantity of said radiation shielding material in a
qualt i t y» mpthask e set Harth an (QsipetT iwbergin edidt meddteradned digitized

' uantity 4 n the event. said, output si gnal fo.
el BLBRAUI0Y ek BoblE YRt S Sl 5 an
unndtiiatipéBéontigh@digeipriftvi ce and said radiation

shielding material detection device is |less than a

respective one said radiation
19. A method as set forth in Claim 17 wherein said raw digital data and said

predetermined digital background data are each a selected one of intensity data and

energy spectrum data.
20. A method as set forth in Claim 15 wherein: said comparing step further

includes the step of comparing said container fingerprint to each of a plurality of

predetermined fingerprints, each of said predetermined fingerprints corresponding to a
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tol erance threshol d said output signal and said

radi ati on shielding tolerance threshold. 11. A nethod

as set forth in claim8 further conprising the step of

calculating said radiation tolerance threshold and

said radi ation shielding tolerance threshold based on

information contained in a manifest listing the cargo

expected to be in said container. 12. A nethod as set
respefiitvs ang ff avgsamieephrasiagtive o ifissileomatedil, saisk predetermined

PHLER a8 ¢ 0a0ties s atesidl. it
finfFEp6h{ ing Sndo SR SrbdehifB B, Ce < o

gamma ray spectrum determ ni ng device. 13. A nethod as
set forth in claim8 wherein said radiation shielding
- mat &t al A psthodms set &ortle i (Haimy | rvtherqinysaidreomeparing step further
- ce | rgn .
incl B Tt SRR S g & Bekbas itk § Sl (R predgermined
fingarprifitsy $4idl predetearnined fingerpeinn bsiag dnk iof Shidelarality of predetermined
radi.oactive material is a radionuclide and said
fingeIBin; on shi el di ng det ection device i s a radi onucli de
identification device. 15. A nethod conprising the
steps of: 24 developing a container fingerprint
der ¥%ed #r oethydmseset &yth teClaimet’s alherdin aaid conipaiingrstep further

P e O
pre@@BihiRed fidREHrRR Rl B Rhtch! BSirlsBcATRL %iéﬁg:%[?tgingletfﬁfg@ﬂpﬁﬁt to a

whet her sai d container fingerprint an
purperiefbfingarpmeid déntiigd o heingessacstddowith p strmtiatdized mdmmodity ID

i ndi.cat i i.n the event said .contai. fi i X
indgf G BBt ARG R S RG] SBRERRY, et s
cont@h&fingeR@int 9ad 6ai Piippiiag &in@@@iﬂlﬂt H&u&ﬁgﬂiykﬁgm and wherein said

. fadioactive or fissile material. 16. A nethod as set ]
indicapng, stap Earihion includpre the Atepapll indicatingpimghs teygnt said container

A e g B AR A LSS i
conhaﬁdgemiﬁuﬂlw ftnalrdiaddconanodiat BD.t 0 devel op said

contai ner fingerprint. 17. A nethod as set forth in
Claim 16 wherein said raw data and said predeterm ned

backgr ouRq, Qatea k& .f&gg’iﬂjbmiy ff%h&%ﬁasaﬂpgomparing said container

predeternmined digitiz
- fingerprint to said purported fingerprint step further includes the step of comparing said

container fingerprint to a composite purported fingerprint derived from a plurality of
selected purported fingerprints identified from being associated with a respective one of a
- plurality of standardized commodity ID’s known from said manifest to determine
' w_hether_éaid contéi_ner fingerprint and said composite ﬁrigefprint heunistically match, and
wherein said indicating step further includes the step of indicating, in the event said
container fingerprint and said composite fingerprint heuristically match, thaf said
container contains contents identified by said standardized commodity 1D’s, said
purported fingerprint being one of said plurality of purported fingerprints and said
standardized commodity ID being one of said plurality of standardized commodity ID’s.
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background data, respectively. 18. A nmethod as set

forth in daim1l17 wherein said predetermned digitized
background data is a background fingerprint and said

raw digitized data is an wunnormalized contai ner
fingerprint. 19. A nethod as set forth in Caim 17

wherein said raw digital data and said predeterm ned
digital background data are each a sel ected one of

i nt&hsi t P wethad aneet fertbig (Claipe? wheretinsad codpaningreaith oontainer

t, fQF ] i m 15, repn,sakd,c ri ste .
fing¥Jord o' d Bulees) MoBegbaipt SRoChREF e FRERAF B, & Flfoting o
datibasge¢oprdiningt & slaeaitpfofappiperelii fivgedprinth ese IFNbA@dpurported

fingerprints, each of sald predetermned fingerprints _
fingegprinds phriag ored W assyclatiopewtithyae trspective k paswefs anplusality of
a0 ' . Y j - Sai I er.yi ned,.
staflor 201 ABES) 5L 158 oS oy PSS Sl iy o
purporésicfiegenprivesiaid sujd sndartiized 28mmeditg ThadiRsoread! shidl Plbrality of
|4%ﬁ3 m 15 gi n said conparing step further
stag) I%Fglle%’“irﬂ 4 &hS-of consulting a database contai ning
a plurality of predetermined fingerprints, said
predeterm ned fingerprint being one of said plurality
of #r.edefenethodds sei fogéy jor Clairs. 1 2 @herdinnetith @dnparisg tstep further
. fﬁrtgla%n d a'%m 15 wherein,said corquari ng. step further )
inclufiey (e s'Pher eaParRee Mphei fYFnt id san@ingh figergrint and said
pred@taahde finbbpaar B4l b Iﬁﬁl@hsl?éuﬁsti&ﬁlgg &hiar Eﬂrﬁﬁger fingerprint to a
fingerprint fail to match heuristically, sal
backgraved diagerpringter determing ovlzethgyusapbedendainén fipgnprintnis substantially

identified frombeing assocjated.w th. a.st.andardj zed .
lowgbBR st eSO Rheep B 5 B bt L Ricehe SGpp RS inoludes
the SRpbfdpdibainein e dehesdill Rentwhel FakerpAhdis KBKAGARY lower than

_fingerprint and said purported fingerprint

said-agkgronnd Hngsprial 819t saadh donipiacesantaing wdiation shigdingymetesipl.
further includes the step of indicating, in the event
said container fingerprint and said purported _
fi riger prA mictieliss st fadd InyCrrh 3, whdiaih saRd ebngitingi SARY container
contains , contents identified by said standardi zed .
fingerpmpb ¢ £314 |eckgraundafipgsrppipt sep Sirther dnalpdes thesigprafaxpnsulting a
i Sah i E@ﬁ&' I ntainer fingerprint to
dam?%?ﬁﬁﬁg?%o ?%g% | d%?%rl eﬂg?gb further includes the
- step of conparing said container fingerprint to a

! 1 Fi ; deri ved .
o o 1 b rthoiCs S o IR et da Wherger ] Rpmporing stcp further
incli'éﬁgﬂief bRf &f QBMP&HAY A5 IRE|ALRT Wit Borfaith€S Rfgbiptfit O said

- predetermined fingerprint fail to match heuristically, said container fingerprint to each of

a plurality of purported fingerprints to determine whether said container fingerprint and at
least one of said purported fingerprints heuristically match, each of said purported
fingerprints being associated with a respective one of a piuralitj of standafdized
commodity ID’s, and wherein said indicating step further includes the step of indicating,
in the event said container fingerprint and said at least one of said purported fingerprints -
heuristically match, that said container contains contents identified by said respective one
of said standardized commodity ID’s associated with said at least one of said purported

fingerprints.
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plurality of standardized commodity ID s known from
said manifest to determ ne whether said container
fingerprint and said conposite fingerprint
heuristically match, and wherein said indicating step
further includes the step of indicating, in the event
said container fingerprint and said conposite
fingerprint heuristically match, that said container
contains contents identified by said standardized
co dit u dy4 | LNt
of i a bt o5 llror BETAECY] WIIERRSN redRo0He RYE of saia
standardived redhmestityoldre dhatyideddifiesi dmgteﬂthe()foéaz@ ablﬁiaiﬁi:!d Isaihl Vayiance to
of _standay.di zed commodity I D s. 24. A nethod as
any gygh %ibflﬁ{l? ‘G“%lfpﬁﬁhé&%é‘ieé R aéa%feébafﬁ%mtﬁ@ Wit sgid container.
container fingerprint to said purported fingerprint
step further includes the step of consulting a
daf8baseA amathad as sgt forfhl inr @Rdlmy2’bﬁnlﬁtmmamﬁeﬁdlcatlng step further

each af said orted flLngerprints
mcl'bdéis%ﬁ g'{esr dnfigating 4ni (B¢ e¥eitg %c%t%%rpé%sqw tnd geh of said
purpkted ﬁ'n{g&ﬁﬁnﬁfs fait t& BRI 18 HorRons BPléatxd’ codthier S pfnown.
pur por fingerprint being one of said plurality of
purported fingerprints and sai d standardi zed comodity

ot B FFEE 258t S it Flaim 27" S Rie oo ichepntainer
ﬁng ﬂfxﬁﬂol’baﬁﬁl bf’szﬁ@ ﬁﬁﬂﬁl&tﬁi%f%hﬂjbrfeﬁ rﬂn@@fpnnté’h@éwﬁ?tﬁelt et Ee step

conparl ng, in the event said container fi nger prl nt
of cmltm ajdatpbasd evataining daifli hegralipr ofhpurpeiitéd fingerptinth, each of said

L e e A AT —

-~ said phithlaty R€ stahitngRlefcoMinddtymbst antial [y | ower than
sai d background fingerprint, and wherein said
indicating step further includes the step of

fcatign t. saj.el..c [ |n i
gst ant | gf |ﬂ§/&i| %&\Ag?teﬁéﬁﬂ gg‘?rg %E@S&g{i n n g e r p r n{u’?nnally
existt atbat;it sdd cormtaintminithe alsentadfMbsomtba bl skl I@ud'bm _

material. 26. A nethod as set forth in Caim25
wherei n said conparing said container fingerprint to

sagsl baghgggﬁaqoﬁgggﬁ&gﬁég& S§ep further includes the

step of consultin atab se containing said

bad&vgplapimgl af ¢ongaingr fingerpdit dexivedt from ganmetrafodttecied about a
Cont(1:ia|m 15 wherein said conparing step further includes
; ?H%‘step of conparing, in the event said container

Etﬁﬁ%i gﬂEm@%nﬁﬁ&i&g fn@eﬁﬁﬁ{t qb™ Pﬁl%oﬁbﬂ‘ GRIRHrRL iddified from

euristically, sald container fingerprint to
bem&mcmed with|astandargized commedity di knawge foni atngartifest associated

: termne er .sai ont ai per f.in rint and
 with SEAEC TR B LB B8 PR o] pusin o eom el i pgporied
ﬁngdifpfmmeuﬁardmyfmaﬁ&i Gmgur por t ed
indicating, in the event said container fingerprint and said purported ﬁngérprint

beuristically match, that said container contains contents identified by said standardized

commodity ID.

'33. A method as set forth in Claim 32 wherein said developing step includes

the steps of:
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fingerprints being associated with a respective one of
a plurality of standardized commodity ID s, and
wherein said indicating step further includes the step
of indicating, in the event said container
fingerprint and said at |east one of said purported

. fingerprints heuristically match, that said contai ner

i contains contents identified by said respective one

| of reading mvadetaolitained feonvaidigagnmaays;amdoci at ed Wit h

sai | ne .of ; sai,d _purport fingerprints.. 27 .
5o e 80R BRe R Trom ERRT s icvdiop saa
| conmbrpéagérpgnone of said standardized comuodity ID s

| that identifies contents of said container is in
j vari ance to any such standardi zed conmodity ID |isted

on many f SS0¢] | .sai,d cont ai ner, 29. .
 rechod s EShod SEPRHER M CluBP R RRAH 2R 1 aal and saia
. predetetingmtli backgtemd dathhae rawdigidesd dag $h@Prblctermined digitized
: i ndi c |ng, in the event said container fingerprint
f bac’%ﬂ“@%‘f” ¢SPESHYELY-pur ported fingerprints fail to
| match, that contents of said container is unknown. 30.

: A nmethod as set forth in Caim27 wherein said
cofpar i rgnedhal evsdtdbribrin Jlaingas pﬁﬁdﬁéintﬁidfi‘mﬂzt@ﬁni&a& digitized
lurality of rported fingerprints step further )
backgretind et po < (baBkergRIG Gt itgand ik Bawe dimiveedi deiagis an
uﬂnéﬁﬁaﬁz&iMﬁﬁﬁﬂ&ﬂﬁﬁgéqﬁﬂﬁported fingerprints, each of said
plurality of purported fingerprints being stored in
association with said respective one of said

pl yral ity of. standardi,zed .co di JDs, 31. A pethod. .
B a: ORI AR S GlGR et wRdFis Yty figel Get and said
predeiefiiiivel Ydigieal| BdckaRAHE &l dr elAh NRlectdd SRE oRRHBAGE &ta and
absorption of thermal neutrons. 32. A nethod
. COCTEYHPRSC t3.he steps of devel opi ng a cont ai ner
fingerprint derived fromgamma rays detected about a
contai ner; conparing said container fingerprint to a
puBpor t edniethudesspset Torth G TWlhikd 89 WHe?8M fARI BSmparing step further
3 ssociated with a standardi zed conmodity | D known from
mCl@eﬁé'hff Skt ohsoBwrEnS Faidycpmaingr dingsrriat rer a tcomposite purported
. ar i her - Loer fingerprint.and,said
fing S8 oD R EPLBAG GORIBUEE butloPRT Al ok from
- being msiocmtddnyithi m réspectincemic sfih Cj)lm@lgtyﬂbi_’l etrapﬂ:irﬁﬁeﬂ Ritdtodity ID’s
euristica

and sai d. purported fingerprint mat ch, .
knovit JorC shid ERSPAISHL-19r AELGRRIAP bctait Bl SONAERRE | Bmaseprty and said

compuRité ﬁﬁg%?ﬂ?ﬁtdhéﬁﬁﬁcﬁm%,yaﬂcpwherem said indicating step further

includes the step of indicating that, in the event said container fingerprint and said

‘composite fingerprint heuristically match, that said contain_e;r contains contents identified
by said Standardized commodity ID’s, said purported fingerprint being one of said
plurality of purported fingerprints and said standardized commodity ID being one of said "

plurality of standardized commodity ID’s.
38. A method as set forth in Claim 32 wherein said comparing step further

includes the step of consulting a database containing a plurality of purpoited fingerprints,

each of said purported fingerprints being stored in association with a respective one of a
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33. Anethod as set forth in Caim32 wherein said
devel opi ng step includes the steps of: 28 reading raw
data obtai ned fromsaid gamma rays; and subtracti ng
predet erm ned background data fromsaid raw data to
devel op said container fingerprint. 34. A nethod as
set forth in Caim33 wherein said raw data and said

g{i‘ede erm ned background data are raw digitized data ]
plurglily ofr stedasiized, semmmodity ilPésd saldapwppidesh Anglrpeint being one of said

[ . . forth in. km 34 .
plubRERTTRNTY St TR 51 Sn by S0l Y3 heing g of said
pluratyapfistanidgpdined dofunmgkty JDF Nt and said raw digiti zed

data is an wunnornalized container fingerprint. 36. A
~method as set forth in Caim34 wherein said raw
di gigt al [ A i Qs .
packor ounaaarh s 58" Renth Wlging 5 e Sid Sorparing pep furte
incletles dhastep of nemnpyrirg) éc thelaventastail c@itainés fimichmiht agd s&itl purported

forth i.n, Cajm32 wherein said co ing step further
fngtREG GLI TRl BT iSH L PHGESEPD LRAFIREITh 6 dctermine whether
saidf doRGRAR filderprintdis Cs%ﬁlﬁ_ﬁlﬁiél@ IBWGF’%:IIF gaidfﬂa@g?g)gﬁdi Bhgerprint, and

i
derived froma plurality of selected purpo
wherdim gaidpindinaging dtapt furthed ifichwies theistep afS iddidatingdinwibichevent said

S g tive one of a.plurality of standardi ze ) ]
contyERP BRERF e sekBRLY I rcied ihPrbstowd Tecarinbat sad
contdinef ffitaiffiadiAdRsRIcNBAg k@I Pr i Nt and said conposite
fingerprint heuristically match, and wherein said
indicating step further includes the step of
i ngdpcat i t.. Jlncthe event ,sai.d container . . .
(1 A0er o el e el BT I5E 53 ierGB B fitparing said container
fingdrptint &t said bhokgrowidc ﬂngbdqbtﬁ{ts‘ﬁs’}i fhr@R@P iRIARE tROBER IR Zonsulting a
, . contents identified by said standardized commodity
 database gontaming spid peskeemndifisgeipsint.nt  bei ng one of said
plurality of purported fingerprints and said
standardi zed comodity I D being one of said
pl dt.al i Yy nethcelt @nstafolitlz il ClamB2liviberdiD said SfinpaAngBstd}P Gurther
. 1“%155 et fortﬁh in O aj mh32 wherein said conparing step
melydgs figeitep Pheampnsive: Mhs eyt stidconwine ifingerpriahanchspid purported
fing B Phall ) InAcP heliiibAlKy, hidRISL B Gth bR IOEAN 6 a plurality of
each of said purported fingerprints Ing store i B
purpgtesb Bhgerpontswp dptesmine syhether vaidamoataider ding29rint and at least one of

- said purported fingerprints heuristically match, each of said purported fingerprints being

associated with a respective one of a plurality of standardized commodity ID’s, and
wherein said indipating step further includes the step of indicating, in the event said
~ container fingerprint and said at least one of said purpofted fingerprints heuristically
match, that said container contains contents identified by said respective one of said
standardized commodity IIYs associated with said at least one of said puzﬁorted
fingerprints.

42. A method as set forth in Claim 41 wherein said respective one of said

standardized commuodity ID’s that. identifies contents of said container is in variance to

any such standardized commodity ID listed on a manifest associated with said container.
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plurality of standardized commodity ID s, said

purported fingerprint being one of said plurality of

purported fingerprints and said standardi zed comodity

I D being one of said plurality of standardized

commodity IDs. 39. A nmethod as set forth in Caim 32

wherein said conparing step further includes the step

of conparing, in the event said container fingerprint

and said purported fingerprint fail to match

heygi sti,c r [ '

dettsi m s gtled b0t SHRRSHTCHIN 1 OREICRE L shfoarne step further
mcltﬁl&b:ﬂhembp alf liydibaisgy it tlmnemt daﬂd&mlngﬁmrﬁhgfermgm rapd ieath of said

wherei n said |nﬁ atin further |ncludes the

pwpgfte%ﬁagerpﬁaﬁ%f%a? tagatchythy ol said epntiaarin

fingerprint is substantlally | ower than said

background fingerprint, that said container contains

r adﬂat i mmﬂiodlaﬂisagfomhtiar@laim 44 0vhefeimstidadngmriagtsaid container

i n sal conparij ng sai .
fnggsgp L aeh "??"ﬂ%gf’bﬂ% PRORed 5 5%5%&%@ Mﬁépﬁpﬂ?ﬁ the step
of coiisanmfgb& adi§¥ask %ﬁﬁtﬁﬂnﬁ% smgﬁhﬁ f dt fi{ir¥ints, each of said
dat abase cont ai ni ng said background fingerprint. 41
plurality o gumporied fingeptihtsibeing storad3n asseiation veith shid mpafmmgme of

furt he | udes .t he, step of conparing, in the
Smdgb%ﬂPY§€Fﬁﬂ%gﬂ ﬁ gﬁﬁip ptint and said purported
fingerprint fail to match heuristically, said

container fingerprint to each of a plurality of
puftpor t édfe st exth ti came P Arivhersin spldecomsprrmg step further

incloBTHE Pt {BERRE B eERlo el O A Tulerpriaf soi purporta

-ﬁngeirpmﬁi 3:V18 }&Dﬁﬁzﬁeh fHen@stcally N ssidbedmgnea siagabaheth W predatermined
respective one of a plurality of standardized

- fingerprmicrdiakpomm samplgef ramﬁfév%%%sae imrderih i fgjerpigp whether said
cont.'LHélI dﬂ% gﬁrﬂﬁlaﬂg S tﬂ?@de%éxﬁﬂnt%{ giﬁ%%ﬁﬁc}{ g.ﬁstll tnl;%ﬁcl?vaﬁ?twherem

tainer |ngerpr| I one
said smhchtmgr qep fathek iingedaar thatsseph efl inditating) irythemmeﬁh saitl hhtainer

sai.d cqrtalner cont ai §‘conLen S i.den |f|e sai, . _
fingerprigetnq Sud gired detgrminedyingerapah hevistie ,ttﬁaﬁ g9id container
contaﬁﬁ§9ﬁh@wkﬁgad%atchv§§1‘ SssAb phRES4. one of Sa' d pur port ed

fingerprints. 42. A nethod as set forth in Caimi4l
mhereln said respectlve one of said standardized

fd nt ent f
R o b @ofl g8 ot oot s SHRHRER ST Ghbring seid container
ﬁnge?ﬂﬁﬂ'ﬂl@sbiﬂ ;Lr@déteﬁﬁlﬁéh ﬁﬁgaﬁﬁﬁﬂktfeﬁﬁrﬂ%ﬁﬂélh&ésecﬁe \éiebrbf%hﬂ)anng

cont ai ner. od as set forth in aimi4
said mmeerrﬁwmrﬁ@métqf aglenabity «f)ﬁmﬁ@%ﬁnnmmtﬁnmsnmeeach of said
' predcftéw%g?% rﬁr}n%%{'p gtcr%spgpaiélg g}v %nresge%tge Coonrg:t gf "Kown samples of
radioactive or fissile material, said predetermined fingerprint being one of said plurality

of predetermined fingerprints.

47. A method as set forth in Claim 45 wherein said comparing said container
- fingerprint to said predetermined fingerprint step further includes the step of consulting a
database containing a plurality of predetermined fingerprints, said predetermined

fingerprint being one of said plurality of predetermined fingerprints.
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purported fingerprints fail to match, that contents of
sai d contai ner is unknown. 44. A nethod as set forth
in Caim4l wherein said conparing said container
fingerprint to each of said plurality of purported
fingerprints step further includes the step of
consulting a database containing said plurality of
purported fingerprints, each of said plurality of
purported fingerprints being stored in association
with said re ctive,.ope. of, .saj | ucali.ty of
ot e s ZEED i ot (5 1 el Wheisih st aeRiome reys, pomally
exist Abdlt BhiMc3rtaiBLIeth abRinBe 6P4HIBFPHBE of HRANAIUBAS. '
. includes the step of conparing, in the event said
contai ner fingerprint and said purported fingerprint
faiJ, to tgh ‘heuristicall sai d cont ai ner
fiﬁ%@rpﬁ?ﬁFﬁ¥g‘§ng¥§H§H§?ﬁ% I fingerprint of a known
samehélopingradbmaiakt Yiagerpribt S8iivel fomepiramatayseererinbout a
whet her said container fingerprint and said
conigimeget er mi ned fingerprint heuristically match, and
Wher ei .- Cd indicat] _ for . _ _
ot agisping 3 AR, HADABhe W Dol BHEBBh® detormine
whetlien g€id ohtaineafitdgespiint ip selleintially hedrithagaidbdackpround fingerprint;
heuristically match, that said container contains a
andknown radi oactive or fissile material. 46. A nethod as
set.. f. . . . Cdeca " : | ‘
cor PR, e B i AR B I Pt R P Ser than sid
backgrowel findenirim f that shid ¢dneainemohtaiiesadihgomstheqddmy material.
conparing said container fingerprint .to each of a
‘plurality of predeterm ned fingerprints, each of said
pr e@et erARathdl 4sNQEFREH Bf S14Rr4PWRQBAN ARl 8&efoping step includes
respective one of known sanples of radioactive or
the ftepsgifl e material, said predetermined fingerprint being
one of Saiqgglﬁ&ajiﬁﬁ- of.gredeternine fingerprints.
47 FRHEPRGE RS 4 BEC 118 #F B8 4i' 48 Wher ei n sai d
CORBRtkdchiflg pRédétERMedl PRkgrdund dREDFroft sdi® r&Ri dhta to develop said
predeterm ned fingerprint step thither includes the
contginepfingerpifsul ti ng a dat abase containing a plurality
of predeterm ned fingerprints, said predeterm ned
fingerprint being one of said plurality of
pr edet erAvinighod iapget @bitht & CBIm480 whereihhek aawsdata and said
forth in Claim45 wherein sajid.gamma rays norna

f 1. | | P
predgiermined biFkEXaNd WhiaF BN MEHR B8 Ao PEetermiried digitized
bac &Rﬁﬂh&?ﬁm@%ﬁﬁ@ﬁinﬁl neutrons. 49. A nethod '

onpri si ng e steps of devel oping a contai ner
fingerprint derived fromgamm rays detected about a

nt ai ner; : . .
¢o Sg.a | ?t\ method as set forth in Claim 51 wherein said predetermined digitized

background data is a background fingerprint and said raw digitized data is an

- unnormalized container fingerprint.

53. A method as set forth in Claim 51 wherein said raw digital data and said
predetermined digital background data are each a selected one of intensity data and

energy spectrum data.
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conparing said container fingerprint to a background
fingerprint to determ ne whether said container
fingerprint is substantially |ower than said
background fingerprint; and indicating, in the event
said container fingerprint is substantially |ower than
said background fingerprint, that said container
contains radiation shielding material. 50. A nethod as

setS4f or th mathad 8 Aet4DrihiorElaim 49 wheteinesaip icouppatieg step further
*inct B  of USRS AL R st

backgr ound data fromsaid raw data to devel op said

contai ner fingerprint. 51. A nethod as set forth in
a &°m 50 weshed s setiforthaw Glaim 49nwheyaingsaidh cermprdngyiigp durther

; incl&c?eggﬂ{ %%Pn gt;] gcﬁ'h@z}rg{gf fﬂé gl\g eerga s{(idrzgoﬂlrt]agﬁ%af?%%gpnnt is not substantially

Iowd&;ﬁ:ﬁeﬁe@ﬁd badkground. ﬁx&efﬁiﬂﬂ,@%ﬁfonﬁﬁerﬁﬁfg&fpﬂnﬁ tdCehafQalplurality of
mher?Jn said predetermned digitized background data
~ purgogted *&g@wgpwﬁdi#qwg& Vhether saichcoqiger hpgeaprntiand ¢ least one of

' saldﬁhﬁ)rigaas € ort Siléeﬂ% g@%ﬁgé&ﬁroeftsel 15&1 ﬁage}pm‘ﬁs being

assodiagidt with ctat&span:td/esame:i of ar p!ldﬁthey roif Mddrdyzeﬁabommodlty ID’s, and

backgr d data ar ach cted ope of intensity
whefdy 3aid idicating §ipps ¢ stepsal diGaenEo He duept said

contfa.ﬁ‘klt Finb&pfthe bl @%d"\ﬁefeﬁbtnm?bfﬂ 589 ] ﬁhgaﬁﬁﬁfst Rekistically

i ncludes the step of consulting a database tal ni ng
matehqitbatbsagk gontaindr conigans prdntints ﬁﬁntxﬁedrbvmméﬁ a&psetivef ot bf said

,n,Cl aim49 i,n said.c ri furt er
| Sta“ﬁifﬁéﬂzﬁ GeDrinedl B D itel TRE FR 3Bt e Sk id. purported
ing&@Rh@i ner fingerprint is not substantlally | ower than.

sai d background fingerprint, said container
fingerprint to each of a plurality of purported

figer r|nt et r_sai d container .
(1 Afer bt Retuga oL R CIR6 35" wiR, S8 s pRfive one of said
stancﬁdrﬁﬂed RomAloithdDrs fat ¢ddnlificsBbMbnts ¥AGRiIdOonSAhdt is in variance to
purported fingerprints being associated with a:
any wéﬁ@@tiar\si@ea wemgpoditydDUlisied ¢/a granifest aerpeintedewith said container.
coomodity IDs, and wherein said indicating step
further incl udes the step of indicating, in the event
sabd. ceanhmihwdr ad sarderthrihntlaimd5sahetehit sdi@éﬁdicﬁhig stép further
1nch1sd%|s epsl,'lttrs %E‘tincgcgtinngg leI{ el Qée?xt Qa%g rclofc’l%alm%?l migerprint and each of said

purported fingerprints fail to match, that contents of said container is unknown.

58. A method as set forth in Claim 55 wherein said comparing said container
ﬁngerprmt to each of said plurahty of purported fingerprints step further includes the step
of consulting a database containing said plurality of purported ﬁngerprmts, each of said

plurality of purported fingerprints being stored in association with said respective one of
| said plurality of standardized commodity ID’s.

~59. A method as set forth in claim 49 wherein said comparing step further

includes the step of comparing, in the event said container fingerprint is not substantially
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mat ch, that said container contains contents
identified by said respective one of said
standardi zed commodity ID s associated with said at
| east one of said purported fingerprints. 56. A
method as set forth in Caimb55 wherein said
respective one of said standardized commodity ID s
that identifies contents of said container is in
lowom hianrveed backgaeynds fiopertinh daiddtontainein finpetitiyt tdDal predeteimined

e PR PR AR R ALt s i
coniafti@ék CiaképeinG &P sdid biddefermin?d fidesHrin Be i @R match, and wherein

indicating, in the event said container fingerprint
saidyindicating, sisp Rther Irp!}rq% rth‘é atepuozfgedlgaﬁlmg, sinfthe [everg said container

o "l SRR AR AORARE ol BB i B

| conxamardimmdmamemﬂmueﬁﬂa&ﬁahprl nt to each of said
plurality of purported fingerprints step further
i ncl udes the st ep of consulting a database containing
saigg pl il 008 f ' .
pl u()(ré al i %ﬂ%&gﬁ é(ur por;f Jérgl? r.*?%é‘?’ ri n{&aﬁmﬁd C&?é ﬁa%?éoqlwner
fingeigsint iasdid lpmdetdmmddﬁﬂw&ntstepefuﬁher m‘clud‘é@t}d: step of comparing
Iurall% of standa di zeij comr? I D's.. 59. A nethod
saidigoniagier {iREeIRTik 0TS Af A QIUHEY ﬁreélsteene@ﬁﬂ‘mgm@m&% eqsh of said
prode iR FhRRHAGScoriSpidifle o £ SMELEAD ook (bt bt Fihplcs of
radibaphive of tﬁamlasmatbriahcdagir predetedmingk fipgérptint beihg oneof sid @lurality
¢ n t to a predeterm ned fingerprint of a known
Opgeélﬁ’% ‘rngﬁﬁp ive or fissile material to deternine
whet her said container fingerprint and said
predeterm ned fingerprint heuristically match, and

whélei n A swthdd asdict fiting Clagp SBLthlren saitceamipsingtyeid container |

t i.n t he ven [
fing e Bt bt Oea FhetaBnCi e hufber e Biep of consuing o
datab@r caikthiaald Ya rmmanty tdfapregateiniaedt ﬁhg@ﬁnnﬁo%ﬂ' E?edetcrmmed
sai d known radioactive or fissile material.
fingerptipnoering ongeef sait piyrality of memtammﬁegmgmsd c onpari ng
said container fingerprint to said predeterm ned
fingerprint step further includes the step of
cogpar i mgmeﬂmﬁasc saitfaithan Clhingego Dﬁllldﬂémt mcea@ﬂﬁpéﬁngastep further
. ur al it predet ermi ned fingerprin each of said
incl ;%?ﬁ%ngar%}rbth ghent said coa ﬁgefp@mé is not substantially

e C k d ry

AT At v

ﬁngapnntofdemaﬁeﬂ flomr Bkingyassariated ediht € standadizd n@ﬁﬁmdlljrt B) known
61l. A.nethod as set. forth in_d aim59 wherejn said

fromC antagliu qs'; agseipt mqg} §afd container to determine whether said container

fingerprint and said purported {ingerprint heuristically match, and wherein said indicating
step further includes the step of indicating, in the event said container fingerprint and said
purported fingerprint heuristically match, that said container contains contents identified

by said standardized commodity ID.

63. A method as set forth in Claim 62 wherein said comparing said container

fingerprint to said purported fingerprint step further includes the step of comparing said
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fingerprint to said predeterm ned fingerprint step

further includes the step of consulting a database
containing a plurality of predeterm ned fingerprints,

said predeterm ned fingerprint being one of said

plurality of predeterm ned fingerprints. 62. A nethod

as set forth in Caim49 wherein said conparing step
further includes the step of conparing, in the event

contpapes fértgmmmetp a: cogpegite prrpprtech Singenppiat detives ﬁym b inrality of

% ripnt, said
seliQ bRt AN o PR SRl ST Bl mggve one of o
plufaligmolp e3tf@lardigad @baﬁ:ﬁﬂuw 1Tbv s akesdvord hedl | 2@ BT itd Ydetermine
ID known froma mani fest associated with said
whethgisaidrontainer dngarmmnhandiraid rappesitedingsm it heyristically match, and

fi
sl OSSP Eq B ihoR RABASL) 05 TP hfkaine, e e s
confainer hfingdrprihtudaed daid @hqmsmé ﬁn’géi]:ﬁ'ﬁ{ti BghristiGaltyh enatstgnthat said
sai d cont.ai ner flng rpr%at pur ported

coningy o FPIRIAE FOBERNES tilnt W@%ﬁdd cepmogitiefD’s, said

PorSSRSIFECAON SRR S Bl St PRy v i

standhﬂlnmdmosmmﬂltydﬂi?pbmnglgnesd sdidcpintadiityn ef staridancﬁmdxrdmnhodiqf ID’s.
said purported fingerprint step further includes the
step of conparing said 34 container fingerprint to a
COrgaosi t & sRURRLAS &4 b GLC L Y2 ‘Qfﬁéﬂeiﬁe&é E&Hg&ng said container
plurality of selected purported fingerprint
- fingexpeint td $aad pﬁmm@ @mggpaasﬁmﬂxalt ndlugies lheaste:;esffmmsmluag ardatabase

confBinifl a Bty itiuSortey TR i Gac RERHL PUigarigd BBerbhints being

stor6® 1 @k&Rhtidn WEE hﬁegpe&u@rtﬂae&ma%lﬁﬁﬂgoa $tendab SRS RikBbdity 1D,
heuristically match, and wherein said indicating step

|  saids prrporégd ﬁﬁﬁql’gﬁ%tsbeﬂ% org epsaid plurdliyaef payported fingerprinistand said

stanf e KRS 10! AFREGRT il S SRR oy 0.

contains contents |dent|f|ed by sai d standardi zed
rported fingerprint being one

commodity ID s, said u
of 63aid fémﬁthq)d i sef f %&r@o@iﬂé@ 19 rdergnisatdsgamma says normally
. ality
oA LS COMRLL LD PR AR iyl il 2
forth in CI al m 62 wherein said conparing said
co t ai neyr er rint . .to said purported fingerprint

her ‘ol“hﬁl? S ¢4 of consulting a dat abase
Coﬁt&h&hﬁb@ filtg thp%?hérhbéd‘?fonﬁ)g&gﬂ%tr% dd0961 B, gupa SontGRAEN and

of said purported fingerpri elng store
as sogingutemopsirgtiveator esmpct isvid omtaioér Gugdrprial fof y pmédetermined

st andar di Zed ,comuodi ID s, orted
 fingFpRgh SHHEAROMBERNG G SHOFT SIS 0 SRAFSE il appterial to
detefrhﬁﬁe ettel SsAddeGhiler ShpRAREI 264 Wﬂéﬁfnﬁlge@eﬁﬁ‘&rpnm
one of said plurality of standardi zed comodity ID

heuristically match; and further operative to indicate, in the event said contamer

fingerprint and said predetermined ﬁngerpnnt,heunstlcaily match, that said container

contains said known radioactive or fissile material.

67.  An apparatus as set forth in Claim 66 wherein said computer is further

' opez_:ativé to read raw data obtained from detecting said gamma rays, and further
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65. A nethod as set forth in Caim49 wherein said
gamma rays normally exist about said container in the
absence of absorption of thermal neutrons. 66. An
apparatus conprising: a container fingerprint derived
from gamma rays detected about a container; and a
conputer operative to conpare said contai ner
fingerprint to a predeterm ned fingerprint

-0per@t@ver @smphged@emmﬁbmkmdedm froadsaihorw datade develop said

cont- r# e naIFrlaI to determ ne whether said container
PPﬁgé?%fPﬂ? and sai d predeterm ned fingerprint
heuristically match; and further operative to
indicate, in the event said container fingerprint and

saP8 pr dubEBPARHE @S fsehiutpin (Haine 67 whareinl sad paw dlata and said

predggﬂ%un%a' ﬁac‘f{%g%tﬁdng ta agg nlraﬁ)n '&fﬁﬁé‘édj dkﬁom . f?i ?e%r%n% e\éie glnged :

I SSI eri paratus as

bacl@(anﬂlcﬁn‘fa,\nb@eaiwelﬁal d conputer is further operative
to read raw data obtained fromdetecting said ganma
rays, and further 35 operative to subtract

Pr gget erdy %‘gﬂaﬁﬁ:‘ék% QLN ‘%L?x‘ﬁ‘?t A Ciam %8 grh&%ﬁ }éaetennmed

devel op sai cont al ner fingerprint. ppa at us
digitred deck frouhd data i€ladbavk grount dingerpratiand said rdartchgmaeld data is an

sai g redet erm ned, background data are raw digitized :
unn HRefNECHRitd di giti zed background dat a,

respectlvely 69. An apparatus as set forth in Caim

68 wherein said predetermned digitized background

daf@. i s An Wrekanoansetffprihdn ;ﬁEI‘ainm 68 nehegandardamw digital data and

SRR AN TR T R T [ ———

enerP ¥RbrinS@itsl raw digital data and said predeterm ned
I gital background data are each a sel ected one of
intensity data and energy spectrum data 71. An

appar at f
conbut e et Sl Gt b, WG Sid Fgfpoter is further
operSOR & E@hpdrt %Gﬁf@fnltaiﬁertmig%ap‘xﬁht(xf) cxchloff raagblhia]ﬁtyof)f predetermined
“pr edeterm ned fingerprints, each of said
ﬂngepxaré@réx eAckioh said mr@@g‘rxmnﬂ fangesprints semerpARding tea respective one of
: v
o SRl 7, Bafiive ST IAHER 0 SPMARRRLY BoBlrpriny beine
one aiﬁsalcblﬁlumm_of)pmdabm;aed)ﬁnmrpdﬁtser m ned fingerprints.

72. An apparatus as set forth in Caim66 further
conprising a database

72.  An apparatus as set forth in Claim 66 further comprising a database
containing a plurality of predetermined fingerprints, said computer when operative to
compare said container fingerprint to said predetermined fingerprint being further
operative ‘to consult said database, said predetermined fingerprint being one of said

plurality of predetermined fingerprints.

73.  An apparatus as set forth in Claim 66 wherein said computer is further
operative to compare, in the event said container fingerprint and said predetermined
fingerprint fail to match heuxisticaily, said container fingerprint to a purported fingerprint

identified from being associated with a standardized commodity ID known from a
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f!

- heungically m
_ com§1 d%?, n| fest associ ated with said container to
% mn

containing a plurality of predetermined fingerprints,

sai d conputer when operative to conpare said

contai ner fingerprint to said predeterm ned

fingerprint being further operative to consult said

dat abase, said predeterm ned fingerprint being one of

said plurality of predetermned fingerprints. 73. An

apparatus as set forth in C aim66 wherein said
maniigftparsesiated Withr said pont@p@r & determine mm@mda gpnidiper fingerprint
and% ian Oéutré rrte‘%l Vit h? 1t %re f { Qéét?h,tagﬁd ]?eg?{n said computer is further

m ne | nge

opeﬂ&ﬁw& tindizatel i the aveht @&lﬂtoahﬁﬁ{er fﬂn@@?ﬁﬁf Andtsaldomaported fingerprint
purported fin q%erprl nt identified from belqgg
vhat fjaid contairparegniade eaptanbideytifiad konswid stangdpgdized

ne whet her said container fingerprint and said
purported fingerprint heuristically match, and wherein

said conputer is furthe operative_to |nd| cate, in
theﬁ'eve SBPYAS fSapstetorth Hgéﬁa'm He wheredyseld computer when

 opeRHYP W (cBRphleNARS Bodtiher BR) &lpﬁgf E)agz#la ggﬁﬁﬂad ﬁr%%l‘prﬁﬂ'lg further

cont ai ner rcont al ns conten ent |
operstisndarcimpart saidvotine filkergrnt tna aqopmosatmguqmﬂsétﬁngerprint

d 73 V\,h d
dersyl et o B S BTLGHE AT gl e rom beng

assoSfldd RithROfebStilé BEEPT PlurdlRy bY slah@irdized 86@koiRy 1®’s known
compare sai d container fingerprint to a conposite

fronpgaig cmmﬂtsif tm@,&wmnnm whether |saeidCMmrdirpgeMt iang safd composite

* ong RSB, B A Lt OB M

 that,Sinaine asvsmﬂ@di EQNATREN ﬁﬂgdlﬁlﬁt WOV chiy &&%ﬁeiﬁﬁitflﬁﬁhsucally

to determine whether said container f| nger print_ and

mat@a.t@tmmm@er SIS, SANUES NSU el stpadesizochsemmodity
50 R S ok R L Mo G o

said Gendasiided donRgRliyrIin belhg Whie Sifi sail plyiralipbE fandahdized abmodity
cont ai ner contains contents identified by said

D’sst andar di zed commodi ty IDs, said purported
fingerprint being one of said plurality of purported
fingerprints and said standardized commodity | D being
onéSof dai dppeirainslak tsgt dbriktianG i ﬁdmhnmmmlmﬁmmg B database

ar afus as gt forth in 73 furttg?
coma’&w&@ -4 o R Shiwnted NEFREAINFHY o5 (RUERqrtey) figerprints being

St()rd@il'iﬁ ROEJcBfioh WIEES REp&tiFe 0886 a PlurdiRly & @féfl@eﬁﬁfz@&i commodlty ID’s,

fingerprints being stored in association wt

said reogypastetr | whenogreeraiveatoptampere tsyldoéomamﬂdﬁmwmm to smd purported

commpdi "IDs, .. said conputer en operati
fine GNDR dutugr et S i G SRt Hothives, S5E pigont Boeermpint being
one of said plurality of purported fingerprints and said standardized commodity 1D being

one of said plurality of standardized commodity ID’s.

76.  An apparatus as set forth in Claim 66 wherein said computer is. further

~operative to compare, in the event said container fingerprint and said predetermined

fingerprint fail to match heuristically, said container fingerprint to a background

fingerprint to determine whether said container fingerprint is substantially lower than said
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fingerprint is further operative to consult said
dat abase, said purported fingerprint being one of
said plurality of purported fingerprints and said
standardi zed comodity ID being one of said plurality
of standardi zed commodity ID s. 76. An apparatus as
set forth in Caim®66 wherein said conputer is further
operative to conpare, in the event said container
backgragd Brganpriatnandwherepr sié cemputaeis fufthergpemmtivato falitate, in the

0 ch..heuristically ai d ntainer fingerprint to .
evel gl koo i enRR SRR G S BRBRub fidkerprat,
thatG@idtodhfagier bbmaiRk PAdiMton hi@ghédial | y | ower than said
~ 37 background fingerprint, and wherein said conputer

is further operative to indicate, in the event said
congai n f] ring..i ubs tiall ower than. sai
bacor ot “PRABER A e Rrdf iF b, 76 M Eompe>] ditabase
confaitdbaid ibasliretstl AggerpLiae, isald. corfputdwh@Dapeahtifte &5 cSBpare said
fortg in Jdaim76 further conprising a database
- CONARIG ANSFIRENG ip daighackeund fmesgumb beime, fusthipr operaive &9 consult
saidMaea@perative to conpare said container fingerprint
to sald background fingerprint being further operative
to consult said database. 78. An apparatus as set

forth in Caim66 wherein said.computer . is further

opgﬁ‘at i VY PRPEPHD AP ect fochy Wecg‘_é’@nqnf’p%‘!e@“b &l comyuter is further
operatifd8S Roiphrede (R&ledeft! S68 BRITIAME Sin telljﬂ??).? TRA! Q5 HRddetermined

to match heuristically, sai contalﬁé |ngerpr|ﬁ} to
fingerpoint £l te matoh hbwdsticelly, said pontaiecr fingegerimrto rhch vHa plurality of

det er.mi ne whether said coptainer fingerprint and a

puxnogtgg .t’tfr?gﬁ“gn\égﬁo gg{eammj:r\ﬁﬁ? I F3 Hg)éq;ﬁ% gerprnt ang at igast one of
said (pRSdrl | Ak hYintPhaiisti@AB mafchS &l JTWaRNESSked fingerprints being

ingerprints being associated with a respective gﬂe .
assopiated Withraardspsctior eneantiar pliuvadity of retroditdjzet Diagymedidy ID’s, and

her ei N _saj Q ter is further. erative to . .
whef 5" oSibfief R OBtV ShrintREF i (s, sPeps wid gppainer
fingapiiot &ld s0dat laBCORS of g4id PudsdrRidt tbebhri@S hrdically match, that

. heuristically match, that said container contains ]
said conteET sonigist qonteads lengHed) by exgish raspeativeraneosf said gtandardized

co baﬂgmi a%%&iat@@ﬁ]‘[gg%jtggart gégafs?n%soﬂgfd%ﬁlggog@dg@g%%ﬂm@

east one sal I'nger pri
apparatus as set forth in Caim78 wherein said
respective one of sai standardj zed compdity ID s

t hat: i deRaPPRERISAsiekirth 1y Claln o Sourein mald fegpgefive one of said
standkiiz&d) E6mbBditf W SHED; gﬁﬁg?ﬁ&héﬁg of ggﬂ%h{ﬂnérg 1) Xngﬁzglce to
on a manifest’ associated W ih sald container 8. ‘
any ayh ateatardizad cemmoklay TR listedGina marBesthssoeiatedswitlal said container.
conmputer is further operative to indi.cate, in the
event said container fingerprint and each of said

pug@or t ad apparatus as set forth in Claim 78 wherein said computer is further

‘operative to indicate, in the event said container fingerprint and each of said purported

fingerprints fail to match, that contents of said container is unknown.

81.  An apparatus as set forth in Claim 78 further comprising a database
containing said plurality of purported fingerprints, each of said plurality of purported

- fingerprints being stored in association with said respective one of said plurality. of

38



fingerprints fail to match, that contents of said

container is unknown. 81. An apparatus as set forth in

Claim78 further conprising a database containing

said plurality of purported fingerprints, each of said

plurality of purported fingerprints being stored in

association wth said respective one of said

plurality, of 38 standardized commodity ID s, wherein
star@aﬂdélzedmwpun@dityvm’m oyheran isvid ¢ommerpahen spérdtlve to compare said

confiiRbaEetPit A fh w8 g P8 RPorE dingeiipe being frther

ope@qmgw&o,ﬁalrtgmg%ﬁm@e 82. An apparatus as set forth
' in Caim66 wherein said ganma rays normal ly exi st

about said contai ner in the absence of absorption of

nal eut rons. a skng: a

corar b B of et fln 6 RALR, b5 vBRRL 4 plingy raut mopmally
exiseiguiit s&id CoMtaiieRn & the ALV b MisofRRH I NELMELnLAFRAT ©

said container fingerprint to a purported fingerprint

_ | dent ified from bei ng assom ated with a standardi zed
d| t @ .a mani fest associated with
con ‘ne whet her said container

f | ragxanmnem ﬁngélqbn&adﬁ‘l\@dfﬂiﬁﬁ pesindal iagedebdctdd about a container;

heuristically match, and further operative to

i ndi emputey I?PFf?é“’év@ntco@ﬁﬁli? sHA t eontinerf fiagerpping te amyrported

[ r

fingEPrfc RURRACA Tool OO Reddhiscd 1ML b Shinfifolobg TR known
frons taamdaifekit zasbciatedmmwith tsyidl a)ntﬁﬂer AN daepamat whethsr sAl container

for.tg i(sCIalm83 V\gerelnsm conput er isfurther .
fingeypripy and saif Pureored: BRgeRmat beristrlly maish ga duighgrperative to

S f e p gﬁﬂﬁt tod

mdléai‘é( H?S%ﬁdeg%#ag?rgo%&g%ilnéﬁrﬁ% at a %ug& devel %s%&dmﬁmﬂﬂt
_ heur@ﬂblnalgsr match, fliah gaidprontiner 86ntalus conpEatsakdenstifhs] Bﬁlsalﬂ atahllardized
comth ﬁ%ign184 wherein said raw data and said
D g rm ned background data are raw digitized data

and predeterm ned digitized background dat a,

respectlvel y. 86. An apparatus as set forth in Caim

85 8ther dimapnaraiup pe delt ine@laimi §§i whereth $rad lcgmputed is further

LB Y T R T—

subtfach geidpetined Hckground data from said raw data to develop said container

fingerprint.

85.  An apparatus as set forth in Claim 84 wherein said raw data and said
~ predetermined background data are raw digitized data and predetermined digitized

background data, respectivély.
86.  An apparatus as set forth in Claim 85 wherein said predetermined

digitized background data is a background fingerprint and said raw digitized data is an

unnormalized container fingerprint.
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87. An apparatus as set forth in Caim85 wherein said

raw digital data and said predeterm ned digital

background data are each a selected one of intensity

data and energy spectrum data. 88. An apparatus as

set forth in Caim83 wherein said conmputer is further
operative to conpare said container fingerprint to a
conposite purported fingerprint derived froma

pl $al i tAn appaselus @s set fogthpor Clatin f85nyhensin seid raw digital data and

Cemidl £ N bei n sociated wth a.respective
soid HEMorki 8 R Dk BiPond TR L5 iR 0B BF ey data and
enerigh @pertrubt @dm.sai d mani fest to determ ne whether said
contai ner fingerprint and said conposite fingerprint
heuristically match, and wherein said conputer is
f ugkher ] Engdi cake. i event, said. .
conta; néBP FOREANE of det 1R BEERim £ WARRH 33 Ay is furter
operiative its tcommplatey saidt @intaibdrafinga@pintCcdN b addiffostie Nhapdited fingerprint
.cqognt ents i qen ified l1y sai d standardi zed compdi t¥_r .
deriyqq drom 4 p mﬁ% e selste grpportad Bmeapriste identiied glrom being
| S . ;
- assoBllliId Y SPRAVE LT 4 B B WBhSa MR hipadicy IN's kaown
frompfaid swamis ti decrmuioenwidiliey shid cntBRer Angappar aidusidsomposite

set. forth in Claima83 further conprising a database .
fingGrgfipt Prpigically | Bl dpd owhﬁsvbéwﬁgaompﬁ Eripr fusther opgrafive to
indiGke, S8 dhQUERDE t £6d f LaEREY iﬂ}ga. pifdk Nghd SRS ehnbtbsi i
. 1{Jlsfasoci ation wth a respectiv ne of a éﬂraé@fﬁ%ffmgerpmu
. heurgstigaiamaiche that smiduintajner Postainssanttntoidentifed bheaid standardized
. __operative to.conpa aid container finpgerprint.to

comlR I L SRR Rie Rt bine et SA BT o6 purported
fing€ipiiftd| hnd dalll GRinARRERA Sén ﬁloﬂﬁgpﬂﬁtﬁ‘an%' SULTHT bBd plurality of
being. one of said plurality of purported fingerprints
- standgidizebsen@edity HP W zed commodity | D being one of said
plurality of standardized commodity ID s.- 90. An
apparatus as set forth in Caim83 wherein said

COBRUt eAnl Sppaitiiek seo[BfRtihvEldif §PTRARE: coliplifify a database
event said container fingerprint and said purported, )
contfiningey RNy prPYPeBedingHPratr pashiod spidypurperted fingerprints being

. el [ . >
sor36KL0400, L OEEREL b UL BLMNG o3B3 im0
said [oamipgteo wigtnf opegativer iontompne saidhemediners fihgerpanPiet edid iparported

further erative to indicate, in the _event said . i
fingerppitds futber APRERGE P spngult %{ﬂgéﬁtﬁbﬁsmw prgReed dipgarprint being

one Safll NBLKG OFPEpbHEPEhPEhhts ahl aid%%:i.ﬂ%. dﬁ%ﬁ i i
cont allglns _rg}éldi ation sﬁlh%rrgﬁ%g mat@eri al . a&%ﬁ%ﬁé nOdlty D being
one eippulpiualityas! datdafdizedconmn@iti 1’90 f urt her conpri sing
a dat abase o
96.  An apparatus as set forth in Claim 83 wherein said computer is further
‘operative to compare, in the event said container fingerprint and said purported
fingerprint fail to match heuristically, to a background fingerprint to determine whether
said container fingerprint is substantially lower than said background fingerprint, and
wherein said computer is further operative to indicate, in the event said container

fingerprint is substantially lower than said background fingerprint, that said container

contains radiation shielding material.
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cont ai ni ng said background fingerprint, said conputer
when operative to conpare said container fingerprint
to said background fingerprint being further operative
to consult said database. 92. An apparatus as set
forth in Caim83 wherein said conputer is further
operative to conpare, in the event said container
fingerprint and said purported fingerprint fail to
mat ch heuristically, said container fingerprint to

ea of It rported fij\ngenrprints to

de??ef m r{gn%ﬁ)g{u%ers %Salg%f 1(c:on gll r(#el?‘m* i%gg’r’ﬁgf T (3o e (4 database
contaitigt said ebackgroaad dinperpHat, tseid Edngi@ePwhek Sperative to compare said

heuristically match, each of said purported .
contpingp dingeipRing e spidgbackgroyad dinggrarint being Bxphee peiativhéo consult
saidUataBagd Ural ity of standardized comodity ID s, and

wherei n said conputer is further operative to

indicate, in the event said container fingerprint and

said at | east one of sai urported fingerprints .
nedPi ot A APRARIGS o, sof Rt o GfSimchederion sbifommder is further
opea@W &t Sorhpae! 1ih| &8 Bend Aath 'BaRGE:! ﬁﬁ%&aﬂﬁ?ﬁfané aééﬁjd purported

standardi zed ~commodity I D s associate sai d at
fing¢rprigt faghnle moftch diedrigicalpr sagticdritaiger fingerpsnt ©3kack\of a plurality of

apparatus as sef forth jn Caim 92 wherein said
L ) @a&‘%F%IF 8 %fer@gfedwhé}h%@a{n m%a%_ﬁmwwﬂ Bt Least one of
said tpidioried Gitigefpritts RAMsABAISy MhtchAtLhCINLR fSboitsd HH%Q rints being.
variance to any such standardi zed coombdity | D 'St ed

assogigted Yithi 4 eespectisocticapfd plutdlits aif dtaslatdizade com@dditAdD’s, and

rat et th in O aim.92. erein said . .
whefl 358 $omBlel 3 b pbibafy o5 ipdieRl i Be it gid container
fingapdnt arkhbdld cOMaat B¢ of balAqTupSdrd BRLrRHES HRhrifRhly match, that

purported fingerprints fail to match, that contents

said goniagien copiding sRavents idenkifieduby 81 ronpeetpisagns of said stasdardized
i - . ri.Si t se -
com I S e e R b S PR R s
each of said plurality of purported fingerprints
be'bgg stored in association wWith said respective one
of 7S

ai d A WPAFAES Aot festhidalatm 2avhesrinoid Jespaptiye one of said
stgndéﬁ‘&%@d Bordfodits APY Rf idMaGReL E&gt?ﬁté \é)l? 52\% ﬁo?lggﬁfl'i‘%ﬁﬁ \riance to

container fingerprint to eac y O
any gweh sontedized wgemprdinytID letédnan 4 oanifest assipeitat witk s4id container,
consult said database. 41 96. An apparatus as set
forth in claim83 wherein said conputer is further
Opg4.al | ke AfpafRRPRY ot folthiINECIGME W0 WAL 204 %H@{uer is further
fingerprint and said purported fingerprint fail to
opergiiricclie thdwgatesin thel ¢vgnt saad donteivenifingerpiinhged padnof $apd gurported

fiog PpFUELE VG, hhQERIBN dhoaPicaP TR PBRIVE whet her

said

95.  An apparatus as set forth in Claim 92 further comp‘ﬁSing a dafabase'
containing said plurality of purported fingerprints, each of said plurality of purported
fingerprints being stored in association with said respective one of said plurality of
standardized commodity ID’s, wherein said computer when operative to compare said
container fingerprint to each of said plurality of purpoﬁed fingerprints being further

operative to consult said database.
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contai ner fingerprint and said predeterm ned
fingerprint heuristically match, and wherein said
conmputer is further operative to indicate, in the
event said container fingerprint and said
predeterm ned fingerprint heuristically match, that
sai d container contains a known radioactive or
fissile material. 97. An apparatus as set forth in
Cl ai m 96 wherein said conputer when operative to

cogpare sal nt al ner .f i nger

pr édet et 213 %&%Fﬁtrf K lg\‘%%h‘é’ﬁﬂ%’eﬁé‘? icomppigr is further

© oper8iVE0as ecsinpdle C AN tthé Nlenf lsﬁﬂe cBhiafter t @n®@ASiht Ohn® said purported
plurality of ﬁredetern1ned fingerprints, each of sargj

ﬁﬂgf‘;w}éafetffe} 9 rfeetck j heystinallys §mdo¢¢@@p@m @megpnct 0 a predetermined

' ﬁng({rﬁ it (‘[&{d Mrrg)tvgrpl le SRR é\gﬁo JE eﬁssol a(.f 8¢h It\éll%illﬁ% whether said

, sal ern1ne |nge
conthﬁem@ngﬂﬂﬁmtfanﬂaaﬂ lﬁkdﬂt@kmhad ﬁﬁgd?ﬁﬂﬁtﬁkﬁh@ﬂld&ﬁﬂ match, and wherein
fingerpri apparatus as set forth in daim
said ggmpiier h?eglf@‘éhﬂPff@ﬁl‘f?gmdn@ﬁ%tﬁbﬁ's@e c¥epitsaidromgier fingerprint and
id Phddein t A {
seid Qo ol R RAR LA DA Bl Poontfihd AR Flnown
radidaotiwaomfigsile detteriali ned fingerprint being further
operative to consult said database, said predeterm ned
fingerprint being one of said plurality of
propiet eny AsshrithIG8T &F I BHA - 1n9§1an‘%n 08 PRAEBINY Saif Scoffifuter when
_ forth in Caim96 wherein said gamm rays norna
Oper@xwesto &bmpares sdid coobimer nErgerprinth® akidepredetafnined fingerprint is
sorption of thermal. neutr.ons.. 100. .
furt G SRR 010" SolrBRten i S, SR P JEREDY Pbrh QALY of
predétaiSine® FRGERAnBD QUL 8f §AA tREdMErmifed ﬁﬂ?&bﬁﬁts %%ﬁidnﬂﬁlg to a
to conpare said container fingerprint a background
respecting epp raf dinovd wapdesnefvadidaetiveepr fiasile wotetial, rsend predetermined

e AT SRR B R AR .

indicate, in the event said container 42 fingerprint

is substantially | ower than said background
f i Hger pAPnebPaFAtEY a8 aFld frlnimieim ¥ohrtiensompgisingi ardatabase

I a f
oS48 ERTITE b, BRSSO e
compagey sdalt @ootaim Nixdzetprom wakald gpredeteniningd afiskbekpridthbsing further
[ redet erm ned background data

operative o 5@ gct
operftig ps e S Apa0RS: géewrsﬁetglamae@ dHesIe being one of said
| Pluraflig’lwr%étéﬁnmé@ﬁﬂ e@é\}l“ggpar atus as set forth in Caim

01 wherein said ata and said predeterm ned
background data are raw digitized data and

pr;gdet eAlrln an egrat%ls%stselatzfe rth in Claim 96 wherein said gamma rays normally

exist about said container in the absence of absorption of thermal neutrons.

100. © An apparatus comprising:

a container fingerprint derived from gamma rays detected about a container;

a computer operative to compare said container fingerprint to a ‘backg,round
fingerprint to determine whether said container fingerprint is substantially lower than said

background fingerprint, and further operative to indicate, in the event said container
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background data, respectively. 103. An apparatus as
set forth in Caim 102 wherein said predeterm ned
di giti zed background data is a background fingerprint
and said raw digitized data is an wunnonnalized
contai ner fingerprint. 104. An apparatus as set forth
in Caim102 wherein said raw digital data and said
predet.erm ned_ di gli tal background data are each a
finggenrizg tis gubsientially | lawen ghany said backpmounde fisgegyristp ¢lett rsaid container
: arat.us as set forth in Caim 100
congﬁs?ﬁglr%gg%%%ﬂg atgrl at abase containing said
background fingerprint, said conputer when operative
to conpare said container fingerprint to said
bacifdr o appasgas py $ab dontle imglaimr t0Revhengin saidi opeputer is operative
t [+.cL - . An_apparat.us as set. forth,
to EQNGH! dack HRABE BRAP Suic Phpmdd BBV PP pitive %o’ sbtract
predepematddiack@onadids Eoni fid Rev X8RS deRIch RRANERIAREr fingerprint.
~ fingerprint is not substantially |ower than said
background fingerprint, said container fingerprint to
ea of ' .o, £ inkLs. to .
detozi 2 Spurs Bl 8 forfit DEPYARC 11 DRBICHY Wb 3ab e and said
predeeasinedn badkfgrowdi datp uarp orave dliditinge dptai Bids predetermined digitized

heuristically match, each of said purported
bac@?‘l‘ﬂ@%’ll?’ﬁ?@%gé‘f% associated with a respective one
of a plurality of standardized commodity ID s, and

wherein said conputer is further operative to
i ndP3at éAn iapparhts easentt Sathd ie it NH2 whardin ngkl prédatermined

..and .said at.l.east aone, of said purported fingerprints
aigi R, Pk Plihg s @ backgzund SEneREBA o R B BIUEA data is an
mﬁ&ﬁﬁ!i@éﬁ&oﬂtﬁﬁé}tﬁﬂgeﬂﬂir}@y sai d respective one of said

‘standardi zed comodity ID s associated with said at
| east one of said purported fingerprints. 107. An

ap at forth in. i.m 106 erein said. .

r eggj&:\‘ct ?%le%}r%a%% aSssaf;lE go nl@&%ﬁ%?dﬂ@e‘a o 1Y 8@’@1"1‘%’" and
said phadetoralériedi digied batkpreniBdah abb&hGORI@d¥nd & infensity data and

vari ance to any such standardi zed conmodity ID |isted
energnSRECHHM 4%t associated with said container. 108. An

apparatus as set forth in Caim1l06 wherein said

conputer is further operative to indicate, in the

evédd. sandapmanites aersef forgeipClaim 400 RABR edmpiadifly 4 database

Eﬁurport g fingerprints fail to match, that contents ]
contjping aifl baserauia fnesThiitn shigh compyter ArheRppsrattvado gompare said
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106.  An apparatus as set forth in Claim 100 wherein said computer is further
operative to compare, in the event said container fingerprint is not sﬁbstantially lower
than said background fingerprint, said container fingerprint to each of a plurality of
purported fingerprints to determine whether said container fingerprint and at least one of
said purported fingerprints heuristically match, each of said purported ﬁngerprinis being
associated with a respective one of a plurality of standardized commodity ID’s, and

wherein said computer is further operative to indicate, in the event said container
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fingerprints being stored in association with said

respective one of said plurality of standardized

commodity ID's, wherein said conmputer when operative

to conpare said container fingerprint to each of said

plurality of purported fingerprints being further

operative to consult said database. 110. An apparatus

as set forth in claim100 wherein said conputer is
fingegprinteand sojsk plalepsteoneofoaid puported fingerpensriteussticlly match, that

. i ner._fingerprint..is.not, subgtantially lower., than .
saic SO g b ORI i oL 30 ety e O Sid standardized
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whet her said container fingerprint and said
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sai d tgjg(;e e%cﬁrrri ned, fi ni;er print heuristically match,
anysyeh staudagdiged o merite B fised on aapanifesiorpocitedivigh said wentainer.

or fissile material. 111. An apparatus as set forth in
Claim 110 wherein saird. conputer when operative to :
condidr e Amiagparatus ab et fokthnigeClaim M6 twhedélh Gaid computer is further
redeter 'rled.z}'hngerpri t is. further operative to
opefaliye &p ndigles 1BJhE AV e e} agEper inectiying Ao cagh af said purported

fingBtpindd falldo Hatcif ﬁlag E(?‘tﬁ@ﬁt? b EorlthinGES each of

sai d predeterm ne I ngerprints corresponding to a

respective one of known sanpl es of radioactive or

fissi, € pateri al , sai redeterm fi ngerprint

el TG orfSh GPPRAI 1 15f APTLE 1 oFlah s BrPREURpriang a database
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110 further conprising a databasé containing a

finggpginty beipg oftorgd del eassoqtivad withngpét pespactive em df saidppltmality of
r af | are.said contagi ner fingerprint .
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contajper dingeMring t6 aash!lof sarl _91&@&9%&@&&%@9&&@ TYEME Gurther

fi.ngerprint being one of said plurality o
opergiiggioropaylhend databasepri nts. 113. An apparatus as set

forth in Caim1l00 wherein said conputer is further

operative to conpare, in the event said container
f 1 Ag@r primeppasatnots settfetthrih ickdily]1 000WBEreid & c6@ptter is further
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AL it 920 RN o PR i
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g QHFRC L dakt PASERELAL Nl St ol Ly Tt oh, And phereln oy

computer is further operative to indicate, in the event said container fingerprint and said

predetermined fingerprint heuristically match, that said container contains said known

radioactive or fissile material.
111.  An apparatus as-set forth in Claim 110 wherein said. computer when

~ operative to compare said container fingerprint to said predetermined fingerprint is

further operative to compare said container ﬁ_ﬁgerprint to each of a 'plﬁrality of
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operative to indicate, in the event said container

fingerprint and said purported fingerprint

heuristically match, that said container contains

contents identified by said standardi zed commodity

ID. 114. An apparatus as set forth in Caim113

wherein said conputer when operative to conpare said

contai ner. fingerprint to said purported fingerprint is
preqgfernpped fipgerpanisy eachoof srig amedaterimingsb fingérpints corresponding to a
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one of said plurality of standardized comvodity ID s.
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absehce of -absorption of thermal neutrons. 46

114.  An apparatus as set forth in Claim 113 wherein said computer when
operative 1o compare said container fingerprint to said purported fingerprint is further |
operative to compare said container fingerprint to a composite -purported fingerprint
derived from a i)lurality of selected purported fingerprints identified from being
associated with a respective dne of a plurality of standardized commodity 1D’s known
from said manifest to determine whether said container fingerprint and said composite
fingerprint heuristically match, and wherein said computer is further operative to
indicate, in the event said container fingerprint and said composite fingerprint
heuristically match, that said container contains contents identified by said standardized

commodity ID’s, said purported fingerprint being one of said plurality of purported
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fingerprints and said standardized commodity ID being one of said plurality of

standardized commodity ID’s.

115.  An apparatus as set forth in Claim 113 further comprising a database
containing a plurality of purported fingerprints, each of said purported fingerprints being
stored in association with a respective one of a plurality of standardized commodity ID’s,
said computer when operative to compare said container fingerprint to said purported
fingerprint is further operative to consult said database, said purported fingerprint being

~one of said plurality of purported fingerprints and said standardized commodity ID being -

one of said plurality of standardized commodity ID’s.

116.  An apparatus as set forth in Claim 100 wherein said gamma rays normally

exist about said container in the absence of absorption of thermal neutrons.
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