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such as acti g eavl
containers and therefore has restrlcte their ability to rehably evaluate the validity of the contents

Moraover, it has not allowed for a use of the manifest for verification of the container contents which has
resulfed in substantial false alarm rates and has impacted the flow of commerce. Further, these
conventional implementations can be difficult to overcome analog noise caused by analog cabling
systems. Furthermore, large shock factors of up to 200 G-forces per minute during normal operations
handling large containers can cause failure and unreliable operation to key components of conventional
radiation detection systems. These characieristics of current shipping container detection systems, such
as for use with gantry cranes, detrimentally affect the commercial viability of radiation, neutron,
explosives, and special materials, detection systems, cause substantial negative impacts o the flow of
commerce, and particularly reduce their effectiveness and reliability in rugged-use environments.

In addition, technologies used to detect explosives can not penetrate metal or include methods
that are dangerous to humans such as active x-ray or gamma imaging leaving no effective means to
detect or identify explosives hidden in shipping containers.
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container, 2) identifying the goods or materials that the isotopes represent and 3) verifying the contents

of the manifest against the identified goods, allows the efficient verification of the container without
negative impact to the flow of commerce

Also, an embodiment of the present invention benefits from gamma sensors that are integrated
with analog circuits and digital converters to eliminate the analog cabling and greatly reduce the analog
portion of the system design thereby reducing background noise in the system design. The introduction
of solid-state neutron sensors that are not affected by vibration or system shock and have integrated
analog to digital converters greatly reduces the background noise during the system operation. This
results in more reliable detection and sensing of radiation from within containers during normal shipping
and handling operations of the containers.
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According to another embodiment, the gamma radiation sensors are comprised of ambient

temperature detectors with high resolution and a gamma range of 1 kev to 3Mev. One such sensor
combination would be through the deployrnent of sodium iodide sensors to enable a range up to 3Mev
with good resolution from 662kev to 3Mev and adding cadmium zinc telluride (CZT) sensors to enable
high resolution between 1kev and 662kev. The combination of these two sensors types or other sensors
types enables high resolution and provides coverage to identify a full range of radiation isotopes.

According to another embodiment, one or more battery powered neutron sensors and/or baitery
powerad gamma sensors are deployed within the shipping container.

According to another embodiment, the radiation sensors are connected to a processor system
that collects and analyzes the gamma energy levels and speciral data detected and then sends this data
to a spectral analysis engine. Data from each detector is individually addressed and sent to the spectral
analysis engine to allow for analysis of individual defector data or detector group data.
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detection and identification of osives and ot her materi al s.
beiween the container and the crane ar or spreader bar) during operation of the crane assembly. The

use of radio frequency for material detection such as Nuclear Quadrupole Resonance (NQR) is a
recognized technology for the detection and identification of explosives and other materials. Such a
method could be used on the crane assembly {e.g., on the spreader bar) to pulse RF energy into the
cavity of the container under examination and use the container as a medium to collect retuming signais
for analysis, detection, and identification of contents of the container. A key aspect of this embodiment is
to take advantage of electrical connections (metal-to-metal contacts) between the crane arm (or spreader
bar) and the container to enable, in a non-invasive manner, RF analysis and detection of explosives and
other materials contained within the container under examination. This method avercomes the inability of
RF signals to penetrate sealed metal objects, such as a shipping container, and {o analyze the container
contents for dangerous or hazardous materials using a method that is safe when used in an area with
human contact.
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FIG. 7 is a block diagram illustrating an exemplary batiery operated detector.

DETAILED DESCRIPTION

While the specification concludes with claims defining the features of the invention that are
regarded as novel, it is helieved that the invention will be better understood from a consideration of the
foilowing deseription in conjunction with the drawing figures, in which like reference numerals are carried
forward. It is to be understood that the disclosed embodiments are merely exemplary of the invention,
which can be embodied in various forms. Therefore, specific structural and functional detalls disclosed
herein are not to be interpreted as limiting, but merely as a basis for the claims and as a representative
basis for teaching one of ordinary skil! in the art to variously employ the present invention in virtually any
appropriately detailed structure. Further, the terms and phrases used herein are not intended to be
limiting; but rather, to provide an understandable description of the invention.

The terms "a” or “an”, as used hereln, are defined as one, or more than one. The term “plurality”,
as used hereln, is defined as two, or more than two. The term “ancther”, as used herein, is defined as at
feast a second or more. The terms “including” and/or "having”, as used herein, are defined as comprising



herein are not to be interpreted as limting, but nmerely as a basis for the
clains and as a representative basis for teaching one of ordinary skill in
the art to variously enploy the present invention in virtually any
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verification, remote diagnostics, signal processing and communications to the processor for spectrai
analysis of the sensor data. The SIU is described In U.S. Provisional Patent Applicaiion No. 60/759,332,
filed on January 17, 2008, by inventor David L. FRANK, and entitied “Sensor Interface Unit And Method
For Automated Support Functions For CBRNE Sensors”, which is hersin incorporated by reference. The
neutron sensor devices are solid state and address the deficlencies of conventional neutron sensor
devices especially when deployed in an aggressive and harsh operating environment such as on a
spreader bar of a crane arm assembiy.

According to an embodiment of the present invention, a crane arm assembly (or spreader bar)
mounted sensor system may comprise a node within an Integrated Chemical, Biological, Radiation,
Nuclear and Explosives (CBRNE) distributed architecture system. An example of such a system is
described in U.S. Patent Application No. 60/759,373, Filed on January 17, 2008, and entitled



verification, renote diagnostics, signal processing and conmunications to
the processor for spectral analysis of the sensor data. The SIU is
described In U S. Provisional Patent Application No. 60/759,332, filed on
January 17, 2006, by inventor David L. FRANK, and entitled "Sensor Interface
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nount ed onofthe peaestddentiobar of a crane assenbly and the operation of the
sanme, according to exenplary enbodi nents of the present invention.

' An exemplary radiation detection and identification system deployed on a crane arm (or spreader
bar) 101, or on the outside 102 or within a container 103, such as illustrated in FIG, 1, provides
significantly improved detection efficlency and sensitivity over past attempts to depioy radiation detection
devices in connection with a crane assembly. FIG. 1 illustrates example installation positions for various
sensor housings 104. The inventive features and advantages of exemplary embodiments of a radiation
detection and identification system, such as depioyed in connection with a crane assembly or other
shipping container handling operation, will be discussed bslow. However, it is assumed that the reader
has an understanding of radiation and sensor technologies. Examples of neutron detection
semiconductor devices and technology are described in U.S. Patent No. 6,545,281 to McGregor et al,,
fled on July 6, 2001, and entitied "POCKED SURFACE NEUTRON DETECTOR’, and additionally
described in U.S. Patent No. 6,479,826 to Klann et al., filed on November 22, 2000, and entitled
“COATED SEMICONDUCTOR FOR NEUTRON DETECTION”, and in U.S. Patent Application No.
10/695,019, enfitted “HIGH EFFICIENCY NEUTRON DETECTORS AND METHODS OF MAKING
SAME” to McGregor et al., the entire collective teachings theraeof being herein incorporated by reference.



An exenptary radiation detection and identification system depl oyed on a
crane arm (or spreader bar) 101, or on the outside 102 or within a
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Any of T RESFuIE bontbdsSatAHY 8TpaPRIHLERy $3NcAaRE R sensors 414. The at least a partial
housing 402 includes one or more housing walls attached to a frame structure 402, The one or more
walls help to protect the sensors 414, and other electronics and devices, In the at least partial housing
402 from external environmental hazards. Areas that do not include a wall in the frame structure 402 can
provide a more clear and direct path (without interference of another wall structure) between detection
surfaces of the sensors 414 and a container under examination to enhance detection sensitivity of the
sensors 414. A collection of shock mounts 404, 406, 408, 410, 412, provide shock absorption to help
isolate the frame structure 402, and the sensors 414 and other electronics and modules in the at least
partial housing 402, from the shock forces experienced during operation of the crané’s spreader bar 401,
The at least partial housing 402 is mounted on the spreader bar 401 in a recessed region, such as in a
recessed region of an I-beam shape of the spreader bar 401. In this example, the sensors 414 are
mounted in the frame structure 402 to extend the sensors 414 out of the recessed region of the l-beam of
the bar 401. This mounting arrangement of the sensors 414 provides a more clear and direct path



mounted- i n the housing 300, or in another separate housing (not shown),
usi ng shock absorbing nounts to help also isolate these fromthe shock
forces experienced during operation of the crane's spreader bar (not
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exanpl e, a an ernﬁggys%mrsuc%uplﬁng the RF return signais to the RF receivers 502. The RF receivers 502 then
deliver the RF return signals o a data collection and analysis system (such as the system shown in FIG.
6) for processing. The receivers 502, in this example, include processing circuits that convert received
retumn signals {e.g., received analog signais) into data signals that are provided to the data coliection and

analysis system for further processing.

With reference fo FIG. 8, a data collection system 610, in this example, is communicatively
coupled via cabling, wireless communication link, and/or other communication link 605 with each of the
gamma radiation sensor devices 601 and neutron sensor devices 602 in each sensor unit, and with each
of the RF sensor device(s) 603 such as including the one or more receivers 502 shown in FIG. 5.
Cabling preferably includes shielded analog cabie to reduce background noise on the output signals from
the one or more sensors 601, 602, 603. The data collection system 610 includes an information
processing system with data communication interfaces 624 that collect signals from the radiation sensor
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| ncl udes a such a
di spl ay on S¥mHeAYPY- OV thpiped tq(@gngmrdgtect@p the spectral analyzer 640 compares one or more

spectral images of the radiation present to known isotopes that are represented by one or more spectral
images 650 stored in the isotope database 622. By capturing multipie variations of spectral data for each
isotope there are numerous imagés that can be compared to one or more spectral images of the
radiation prasent. The isolope database 622 holds the one or more spectral images 650 of each known
isotope. These mulfipie spectral images represent various levels of acquisition of spectral radiation data
of known isotopes so collected radiation data of isotopes to be identified can be compared and identified
using various amounts of spectral data that may be available from the one or more sensors. Whether
there are small amounts (or large amounts) of data acquired from the sensor, the spectral analysis
system 640 compares the acquired radiation data from the sensor to one or more spectral images
associated with each known isotope. In summary, the spectrat analysis system analyzes the collected
radiation data to identify one or more isotopes associated with the collected radiation data by comparing
one or more spectral images of the collected radiation data to one or more spectral images stored in the
isotope database 622, where each known isotope is associated with one or more spectral images stored
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With respect to analysis of collected data pertaining to explosives and/or special materials, the
spectral analyzer 640 and the informatlon processing system 612 compare identified possible explosives
andfor special materials to the manifest 615 by converting the stored manifest data relating to the
shipping container under examination to expected expiosives and/or radiological materials and then by
cornparing the identified possible expiosives and/or special materials with the expected explosives and/or
radiological materials. If the system determines that there is no match to the manifest for the container
then the identified possible explosives and/or special materials are unauthorized. The system can then
provide information fo system supervisory personnel to alert them to the alarm condition and to take
appropriate action.
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such other places that have large amounts of cargo to handle as should be understood by those of
ordinary skill in the art in view of the present discussion. Note that the sensors 414 can be mounted on
many different types of frame structures and related environments. This monitoring capability, both local
and remote monitoring, and at a significantly reduced cost of deploying and running such a monitoring

system, provides a significant commerciai advantage.

Additionally, the system monitoring function can be combined to monitor more than radiation and
explosives. Other types of hazardous elements can be monitored in combination with the radiation
detection by combining appropriate sensors and detectors for these other types of hazardous elements
with the radiation and RF sensor units and monitoring system according to alternative embodiments of
the present invention.
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2007/ 065006xaRpik/ DR EEMBRYery efficiently while monitoring for possible unauthorized contents in any
of the containers. Also, as another example, a monitoring ship carrying the data collection system 610

and the analysis and monitoring system 612, could ride along a container cargo ship and the data
collection system 610 would interrogate the one or more sensors 700 mounted fo one or more frame
structures in the container cargo ship. The data collection system 610, by communicating with one of the
sensors 700, would be able to receive the data collected from all of the sensors 700 in the ad hoc
network.

The battery and power conditioning circuits 712 provide power (such as via at least one power
bus 714) to all of the electronics, modules, and devices in the sensor 700. Additionally, the power
circuits 712 provide a power indicator signal 715 to the processor 704. This allows the processor 704 to
monitor when power is good and when power is getting too low. In the latter condition, the processar 704
can send an alarm condition via the wireless communication module 710 to the data coliection system
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t he ad hoc
A reference source of radiation can be found in proximity to one or more of the detectors 702 in a

sensor 700 (also see sensors 202 shown in FIG. 2} to facilitate real-time calibration of the detectors 702
through communication with the multi-channel analyzer 630.

Radiation detectors 702 are known to have analog drift over time. The spectral analysis system
640 typically relies on accurate spectral data (within calibration) from the sensors 700 to identify the
specific isotopes that are present in the container under examination. To provide accurate data over
time, a minute radiological source can be exposed to the radiation detector 702 during calibration checks.
The radiation source (such as a trace level of a radiological material) can be a continuous exposure
source at the detector 702, an intermittent {selective} exposure source (such as in a cup that can be



network. The battery and power conditioning circuits 712 provide power (such
as via at | east one power bus 714) to all of the electronics, nodules, and
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may include non-volatile memory, such as ROM, Flash memory, Disk drive memory, CD-ROM, and other
permanent storage. Additionally, a computer readable medium may include, for exampie, volatile
storage such as RAM, buffers, cache memory, and network circuits. Furthermore, the cbmputer
readable medium may comprise computer readable information in & transitory state medium such as a
network tink and/or a network interface, including a wired network or a wireless network, that allows a
computer to read such computer readable information.



not been available in the past. A reference source of radiation can be found
in proximty to one or nore of the detectors 702 in a sensor 700 (al so see
sensors 202 shown in FIG 2) to facilitate real-tinme calibration of the
detectors 702 through conmunication with the nulti-channel analyzer 630.
Radi ati on %ﬁg&f.’}agsﬁdoz are known to have anal og drift @y¢gfyshdodBszskhe
spectral anal'ysi's system 640 typicall¥ relies on accurate spectral data
(within calibration) fromthe sensors 60 to identify the specific isotopes
t hat are presemithbughispezific embadinieils of fidaivesivn Mkvedkerodisclobed, fifoaw haléhgaedinarakie

data over . td.NE, .. ! ] i cal gchdale} .
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opened or closed to selectively exposg the source tor calibration), or any
conmbi nation of one or nore sources at the detector 702 and/or at the sensor
700. A reference signal fromdetecting this reference source is analyzed by
t he nulti-chanqﬁﬁtgqﬁh%ﬁﬁg system 630 to ensure that the detector 702 is in
calibration. If the detector 702 is out of calibration, the nufti-channel
anal yzer system 630 nodifies the received detector data fromthe particul ar
sensor 700 to bring the detector data into calibration (sensor calibration)
prior to placing the data into the histogramfor spectral analysis by the
spectral analysis system 640. The preferred enbodi nents of the present

i nvention can be realized in hardware, software, or a conbination of

har dwar e and software. A system according to a preferred enbodi ment of the
present invention can be realized In a centralized fashion in one conputer
system or in a distributed fashion where different elenents are spread
across several interconnected conputer systenms. Any kind of conputer system
- or other apparatus adapted for carrying out the nethods described herein -
is suited. A typical conbination of hardware and software could be a
general purpose conputer systemwth a conputer programthat, when being

| oaded and executed, controls the conputer system such that it carries out
t he met hods descri bed herein. An enbodi nent according to present invention
can al so be enbedded in a conputer program product, which conprises all the
features enabling the inplenentation of the nethods described herein, and
whi ch - when | oaded in a conputer system- is able to carry out these

met hods. Conputer program neans or conputer programin the present context
mean any expression, in any |anguage, code or notation, of a set of
instructions intended to cause a system having an information processing
capability to performa particular function either directly or after either
or both of the followi ng a) conversion to another |anguage, code or,
notation; and b) reproduction in a different material form Each conputer
system may i nclude one or nore conputers and at | east a conputer readable



medi um all owi ng a conputer to read data, instructions, nessages or nessage
packets, and other conputer readable information fromthe conputer readable
‘medi um The conputer readabl e nmedium may include non-vol atile nenory, such
as ROM Fl ash menory, Disk drive mgnory, CD-ROM and ot her permanent
storage. Additionally, a conputer readable nedium may include, for exanple,
vol atile storage such as RAM buffers, cache nenory, and network circuits.
Furthernore, the conmputer readable nmedi um may conprise conputer readable
information in a transitory state f8®8m such as a network link and/or a
network interface, including a wired network or a wirel ess network, that
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exam nati on; asmdétgianaisisdgsten. eoinfusicstivelynoupipdtitsthe noiirehanné! erztyesy edsiymeupl ed with
the one ahe dmﬁleat@@mnSﬁmﬁﬁfo&ecealﬂg]arﬁhﬁalyﬂﬁtﬁheﬁd’olldﬁ’ﬁtﬂ Rdish bz Stake neutron
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and the one or nore solid-state neutron sensors; a multi-channel analyzer

system c¢ ifruni cat i vel y coupled with the digi taI data collection system

for prepari ng®HFSeiBEPaireears BriflerIcr'e BEPEAE SAPRRSPISIR IAabRby e sBfsédt r al
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I dentify for analyzmg {txgldentnlleg one domorel topes ar% to term:ne he possub% ma er:eﬁs or goods?l ation dat a

they represent; and

a second data storage means for storing data representing a manifest relating to the container
under examination, the second data storage means being communicatively coupled with the information
processing system, the information processing system further for comparing the determined possible
materials or goods with the manifest relating 1o the contalner under examination to determine if there are
unauthorized materials or goods contained within the contalner under examination.

2. The system of clafm 1, wherein:
the one or more gamma sensors comprise:
integrated analog interface and analog to digital converter,
sensor resolution of 3.4% or better between 1kev and 662 kev, and
sensor resolution of 12% or better between 662kev and 3Mev; and
the one or more solid-state neutron sensors comprise:
intagrated anatog interface and analog to digital convertsr, and
a moderalor for thermal neutron detection.



a first data storage neans for storing data representing isotope spectra for
use by the spectral analysis system where one or nore spectral inmages
storéd in the first data storage unit represent each |[|sotope,-the first
data storage nmeans bei ng comuni cafgi vel y coupled with the spectral analysis
system an information processing system comunicatively coupled with the
spectral analysis system for analyzing the identified one or nore isotopes
and to deternine the possible materials or goods that they represent; and a
second data §PW§§%°W@%1SW?%‘?‘”‘§%T@F"Pﬁt@":ttfétséml‘%eﬁr"ééé‘?‘?f”aﬁéuﬁﬁ“ ni fest relating
to the centlak hacompisdany @kafrlowti orianekiteassabrrdrdelenbas b orEgEy means bei ng
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i nformation processing system further for conparing the determ ned possible
rraterlals or oo ifest relating to the contalner under:
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and 3Mev; HeutTon Sensors conpri se:

| nt egrat ed anal og |nterface and anal og to d| gital converter, and a

nmoder at o f orThe kslemral clatie i furtes caleriest | on. 3. The systemof claim1l, wherein
the frame st rambddaBoibBg sEKR@chandilecoep altahetrasi POt ifdh gote@ibg tecdnelr € t hat
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statlonar¥ cquupport, a fork ft truck, a ship; a plane, a truck, a rai
car, and any ®conbi nati on ther eof 4. The system of claim1, wherein the
frarre structure is nounted on a separate supporting . structure that is

part of a7.forKekistn of dare k. whein Tih anpssictirn loficugtedénma stparajrrapreiting t he frame
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sensors and the one or nore soI|d staIe neutron sensors being nounted on the
frame st Buct Treysted,of Fdve 1.9yngteia the Gémecredium BMmprigkset ledsha galtiel nbwsmperogdr uct ure |'s

mount ed Qs cle GeRRIgahRa ST the Ghe oBhdralilidbiaBs nodtitd ssts@¢.ei n t he shock absor bi ng
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10.  The system of claim 8, whetein the at least a partial housing comprises a complete enclosure
arcund the one or more gamma sensors and the ane or more solid-state neutron sensors.

11. The system of claim 1, further corprising:

a shock absorbing system mechanically coupled with a spreader bar of a gantry crane; and

a sensor housing containing the one or more gamma sensors and the one or more solid-state
neutron sensors and being mounted on the spreader bar via the shock absorbing system to protect the
one or mere gamma sensors and the one or more golid-state neutron sensors from shock torces of up to
200 G-forces present at the spreadsr bar every minute for an extended period of time.



.8. The systemof claim1, wherein the frame structure conprises at |least a
partial housing around the one or nore gamma sensors and the one or nore
sol i d-state neutron sensors. 9. The systemof claim8, wherein the at |east
a partial housing conprises one origore housing walls attached to the frane
structure. 10. The systemof claim8, wherein the at |east a partial housing
conprises a conplete enclosure around the one or nore gamma sensors and the
one or nore solid-state neutron sensors. 11. The systemof claim1, further
conpri si AYy: aMBHBEER LA B C¥IPEYEm mechani cal |y coupl ed with a spreader
bar of a gantahpustg énegntziing thaomeEnsar saoE sénags. the neuainnberg rugtrdlyone or nore gama
Sensors gikrutBeto Hietadd anBavi@nel dt fspidadth Bar oA Oand ARIFRMEUsARSiodaRigng nount ed

on the spreader  RAb g\agaakb.suoﬁm% tﬁa@%pmg YHL &deQoREALBG onk e one or

nore gamma Sensors e one or e soll state neutron sensors, from
shock fofC8LBPAUP 0 200 G forces present at the spreader bar every mnute
for an extended period of tine. 12. The systemof claim1, further

conpri si ng: arrhewsmnngcdior, cbateansing t he one or nore gamma sensors, the
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conpri si rig:onormowspmya $eosorsgoniiaiza favgardyation seeldng birtye bouglanforeesensor s, t he
housi ng hehAgra@aivs&takcd! @d indfiduariated deddor LOMERY. | Si ng one or nore strong netals
to withstand a rugged envi ronnent at a spreader bar of a gantry crane, the
housi ng hawng8 ' Z' qne housing.wall that is mlled to a thin [ayer at
each posi'fion fWS%WFC%m BPe R PUSPanma sensors to ninimze gamma radiati on
shi el di ng by the R&RSINAE" T8 NEEARINAE MOFFLATHE FeaRTal P BAySpLoiaRsP Y Fc¥he

i ndi vi dual mgelnomerigrrepitiue mittseess rugbed enVieem @i & eneaddr barlogd gamity crafur t her

conpri si Nghile AniARHSIRAING B ga® @R baRIcIBd ;ﬁ@mb BRu@Ne: HREsNGRS Seng@iiyas@@Sors, the
housi ng tb%h,g&ag&2§,tnqeq%v%ga, ol 48 rgg,;sgr g,%prl sing berylliumto withst and a
ar o

rugged environnent at a sp a gantry crane while m nim zing
shi el di ng of gamma partlcles passi ng through the housing for sensing the
gamma  patt i cllesysam @AmMIf it aecompieingi dual ganma sensor surfaces. 15. The
syst em of cl aktteadtond snpdkhesorpt@nmpoitsidaector atiuding astor ove amlvg gdmradss@ppt | on nount ed

det ect or wiehidiidh Bighiod BIeQs rofilRE Bucibahi0gis O MAFRUBE BiSAE Som We bid o8hére! ded anal og
cable to g dng%ﬁdtQ J&%%H@ﬂcamb&%np%ﬁoétﬁeeonguﬁn%#btseﬁéogna' s fromthe one or nore

sensors and to re uce mechani cal on the one or nore sensors.
16. The systemof'claim 1, further conprising: a wireless or wire-line
comruni caté ondhesystreehcleld ' pERsPOPENEhe radi ati on data collected by the

a wiretess or wire-line ccmmunications system to transport the radiation data collected by the
one or more gamma sensors and the one or more solid-state neutron sensoers to the spectral analysis
system.

17. The system of ¢laim 1, wherein the sensors, the digital data collection system, and the spectral
analysis system, are integrated on a spreader bar of a ganiry crane.

i8. The system of claim 1, wherein tha one or more gamma sensors Include respective one or more
gamma detectors, and wherein the one or more gamma detectors are either continucusly exposed or
selectively exposed to a trace level of a radiological materlal to provide a reference signal associated
with one or more gamma sensors for senscr calibration of the one or more gamma sensors.

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



~one or nore gamma sensors and the one or nore solid-state neutron sensors to
the spectral analysis system 17. The systemof claim1l, wherein the
sensors, the digital data collection system and the spectral analysis
system are integrated on a spreades bar of a gantry crane. 18. The system
of claim1l, wherein the one or nore ganma sensors |nclude respective one or
nore gama det ectors and V\/nerei n the one or nore gamma detectors are
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matatials contained within the shipping container under examination.

22. The system of claim 21, further comprising:
a user interface, communicatively coupled with the speclra! analysis and informaticn processing

system, 10 present to a user at least one of

a representatron of the collected received returning signals,

the identified possible explosives and/or special materials in the shipping container
under examination, and

the system identified unauthorized explosives and/or special materials contained within
the shipping contalner under examination.



_under exam nation, the data storage neans being communicatively coupled wth
the spectral analysis and information processing system the spectral

anal ysis and i nformation processing system further for conparing the

I dentified possible explosives anddior special materials with the manifest
relating to the shipping container under exam nation to determne it there
are unaut hori zed expl osives and/or special materials contained within the
shi ppi ng_cont ai ner under exam nation. 22. The system of claim21, further
conpri si fy:  dMUYEE™ PHAE Fawie e e ARTRE PR Y B Y BB EDEW W™ he spectr al

anal ysis and information processing system to present to a user at |east
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mat er i al sxpesiei explesived aypbybryadiptogicat heetiaar ani um 24, The system of claim 21,
wherein the spectral analysis and infornmation processing system conpares
e oaents! | e RARRNBLGSIRl SRS, 804 O PP Eh Al FRLALNE Syl ulle mani fest
by converting the nmanifest relating to the shipping contal ner under
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device |s a spreader bar of a gantry crane. 26. The radiation detection and
identification systemof claim1, wherein the container noving device Is at
| east one of a truck, a forklift truck, and a crane assenbly and truck.



