1 Decenber 2006 WD 2005/ 029053 PCT/ GB2004/ 003902 M LLI METRED¢@yEeDROOECTI ON
DEVI CE FOR_DESCRI M NATI NG BETWEEN DI FFERENT MATERI ALS Thi s i t)’ 0

rel at es to‘%%ﬁ%qséﬁzﬂ’?for detecting articles and substancef%ga§g‘g’l43&%8?ﬁ a
person. Various techniques are used to detect conceal ed articles and

subst ances OMIEIME FRE-WAVE DETECTION DEVICE FOR DESCRIMINATING BETWEEN t he

- wal k-through netal detector pregSiRFERENEMATERIALS Maj or airports to detect
conceal ed netal articles, such as guns or knives, carried by passengers.

These work effectively and cause little delay but suffer fromthe
di sadvantage that they are unable to detect non-netal objects such as
ceram c knives, explosives or narcotics. Another form of equipnment in

present use, byhis@ivetidHEElas® Jgsy_arﬁmfoe detestinggttitles afd sRGRLESdondelIEFbr -
In one formthis is incorporated into a wal k-through portal having multiple

air jets apesen.ed over the body of the passenger and having suction inlets
| ocated to collect trace chem cals dislodged by the air jets. The collected
air and trace chemcals is supplied to a chem cal detector, which nay take

various differ ¢afodOleBRniQits akd/iedab d¥teBi @htedlECArdeRs afld shiRtndBPbA péaple,
spectronmeter (IMS) arranged to respond to the presence of sel ected

cheni cal ssuchs atamsitsnOpea faridiaetechngueisghewalk-thivdughtmetal dedtonsprEssndly tuisedh.
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equi pment” has ‘been proposed, but” has not yet be€en used extensively, nanely
m | | i met r thatthep aremmgblegto detecknansmstal abjeetisisoch ascerdmicrkaings, efplatrmstor 10GHz t o

400GHz, usual | round. 93 , Whi ch. passes substanti al upi npeded 1 hr ough
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as described 1n US 4901084, which enploys polarized coherent radiation, or
as descr i &iegkts direddodes Hhodytuif the paspénggsarad having suction inlets located to collect

trace chemicals dislodged by the air jets. The collected air and trace chemicals is supplied to

a chemical detector, which may take various different forms but typically might include an

ion mobility spectrometer (IMS) arranged to respond to the presence of selected chemicals.

Trace chemical detectors are available from Smiths Detection. Although trace chemical

detectors can work effectively, they are relatively expensive and the response time is slower

than metal detectors. Furthermore, they cannot detect knives or the like.

( A further form of equipment has been proposed, but has not yet been used

| extensively, namely millimetre wave imaging. This uses radiation in the range of about
10GHz to 400GHz, usually around 93GHz, which passes substantially unimpeded through
clothing and thereby enables articles concealed beneath clothing to be detected. There are
different techniques employing millimetre waves; such as described in US 4901084, which
employs polarized coherent radiation, or as described in US 6353224, which employs a
source of incoherent radiation intended to replicate normal background radiation in the open
air. The advantage of millimetre wave imaging is that it can detect non-metal objects such as
ceramic knives and explosives carried beneath clothing. The problem with millimetre wave
imaging is that the radiation does not penetrate most shoes and boots. Also it can be difficult

to detect thin sheets of explosives.
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person. Agaticlesdidigeiled bheheppeesomnt i nvention there is provided apparatus of
t he above-specified kind, characterised in that the apparatus includes the
conmbi nation of a mllinmetre wave detection device and a trace cheni cal

det ecti on devi . L1 ' | ' e .
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device is_preferably arranged to detect trace chemcals only froma

restri ct edetgstipn deyice ped pBace chopuea dgtseljon deviee: ace cheni cal detection device
Is arranged to detect trace chemcals in the region of the feet of the
person and may include an outlet arranged to direct a jet of air onto the

feet of the peTlgeofilliege Wage detebtivh devicede priférably rekponsioe taTubsiantihilgithean ion
nmobi lity spectroneter and may be arranged to detect the presence of at
| east oneengife kody afshe persamendyany. Be prangediie pEgyider-an iinagaey therrarsane The fracg al ity
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for screening people, according to the present invention, wll now be
descri bedletas} trogp,chemicalsimihe regan of the feet ehthe person gad maydngluds ameuidatani ng
LR hoa\{rrvsanéafe to direct a jet of air onto the feet of the person. The trace chemical detection device
may include an ion mobility spectrometer and may be arranged to detect the presence of at
least one of explosives and narcotics. The apparatus may include a plurality of millimetric
wave detection devices and a trace chemical detection device common to the plurality of
millimetric wave detection devices. The apparatus is preferably incorporated into one or more

portals.

Apparatus for screening people, according to the present invention, will now be
described, by way of example, with reference to the accompanying drawing which shows the

apparatus schematically.

The apparatus employs a combination of two different techniques for detecting
concealed materials and which complement one another because one technique is better able
to detect materials in certain situations than the other. In particular, one technique employs

millimetric wave detection and the other technique employs trace chemical detection.

The drawing shows a portal 1 having two vertical posts 2 and 3, a threshold 4
extending between the posts at floor level and a lintel 5 extending between the upper end of
the posts. The dimensions of the portal 1 are such as to allow people to walk freely through

between the posts. The portal 1 houses one or more millimetre wavelength radiation sources
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The processor 13 is preferably arranged to generate a sinulated image of
t he per sosimitlgediimaggeLithe parsaay s hebsandda supgranpessoadbisrepresaniations of artigless
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device to provide an image. The portal also includes nultiple air jet

out | ets 2uecesant & thomalimstricwayegatectiondlesice to provide an image.

The portal also includes multiple air jet outlets 20 located towards the lower end of
the posts 2 and 3 over a distance of about 50cm. The outlets 20 are oriented to direct air jets
horizontally, or at an angle downwardly, onto the feet and legs of the person being screened.
There are also a number of air jet outlets 20 distributed over the upper surface of the
threshold 4 to direct air jets upwardly. The outlets are connected to an air pump 21, which
may include a filter for removing particles or environmental chemicals that could interfere
with detection. The jets of air frdm the outlets 20 blow off particles of chemicals on the feet
and the lower part of the legs of the person being screened. In addition to the air outlets 20,
the portal 1 supports several air inlets 22 located in the same lower part of the portal. The
inlets 22 connect via tubing 23 with a trace chemical detector 24 and a second pump 25. The
detector 24 may be of a conventional kind and preferably includes an ion mobility
spectrometer arranged to detect the presence of chemicals present in a number of different
explosives and narcotics. The detector 24 also provides an output to the processor 13. When a
suspect chemical is detected the processor 13 generatés an alarm signal on the display 12.
Generally, the alarm would simply indicate the presence of a suspect chemical somewhere on
the lower part of the body of the person being screened. Alternatively, the detector 24 could
have a number of different channels connected with air inlets 22 in different parts of the

portal so that an indication could be given of the part of the body on which the chemical is
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of trace, _chencals in the region the feet. Because the trace chem cal
detecti or?eélﬁ%({qgrﬁ%leé( %‘Srli)fe?ﬁlg&??%& Pé’%\fa& a small part of the body it need only
handl e | ower volumes of air enabling the systemto
Although there are advantages in confining the trace chemical detection to the foot

region it would be possible to combine millimetric wave imaging with frace chemical

detection from the entire body in order to improve the ability of the apparatus to detect

articles having certain chemical compositions, such as eXplosives or narcotics, which are

more difficult to detect, especially if formed into thin sheets. The combination of the

techniques of millimetric wave imaging and trace chemical detection is particularly effective

in detecting a wide range of potential threats. Combining the two techniques together in a

single portal also helps reduce delay caused to people being screened compared with

arrangements where people have to be screened separately by different techniques. The

arrangement of the present invention can also reduce the workload on operators or enable the

number of operators to be reduced.
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articles and subst ances cqnceal ed on a_person,. characterised in that the

appar at us34 ncl daparatsaceasametaCGlam ber 2, "fhaﬁcﬁ‘f’é?ci w thapdlimetec Vavededesiiore
(10, 11) and a CAAC q%t anged to detect trace
chemcals in p%ér‘{ll&cﬁgsbg)lr%ﬁ%én gtgﬁgﬂlflﬂ@%@aﬁggon e;Zp'g‘é\ppar atus according to
Caim1, characterised in that the mllinetric wave detection

4. Apparatus according to any one of the preceding claims, characterised in that the trace

chemical detection device (24) is arranged to detect trace chemicals from only a

restricted part of the body of the person.

5. Apparatus according to Claim 4, characterised in that the trace chemical detection
device (24) is arranged to detect trace chemicals in the region of the feet of the

person.

6. Apparatus according to Claim 5, characterised in that the trace chemical detection
device (24) includes an outlet (20) arranged to direct a jet of air onto the feet of the

person.

7. Apparatus according to any one of the preceding claims, characterised in that the trace

chemical detection device includes an ion mobility spectrometer (24).

8. Apparatus according to any one of the preceding claims, characterised in that the trace

chemical detection device (24) is arranged to detect the presence of at least one of

X . L
explosives and narcotics.



device (10, 11) is responsive to substantially the entire bbBycesfoer HB6
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mllimetric wave detection device (10, 11) is arranged to provide an inmage
of the person. 4. Apparatus according togany one of the preceding clains,
characterised in that the trace chenlca? detection device (24) is arranged
to detect trace chemcals fromonly a restricted part of the body of the
person. 3 ApDGSAkiSs a%ﬁﬁsl%twaﬁ yQrfel KB phecddidy asﬁ@sr bﬁagcteﬁsédﬁtthathﬁet race
chem cal detectlon devi ce is arranged to detect trace chemcals in the
region of the appaatusfinalides apduradity otamlhmpmca&/w detectionl dngcesnalfd atraces,

characterised in th ace chem cal , de tio evi 24). i ncl udes an
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Appar at us accQfdicag to any one of the preceding clains, characterised in
that the trace chem cal detection device includes an ion nmobility
spectrorret er (24). 8. Apparatus according to any one of t he preceding

cl ai s, ar ac erised in that the tr chem c detection device (24) is
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Appar at us acco Ing to any one of the preceding claims, characterised in
that the apparatus includes a plurality of mllimetric wave detection
devices and a trace chem cal detection device commopn to the plurality of
mllinmetric wave detection devices. 10. Apparatus according to any one of
the preceding clains, characterised in that the apparatus is incorporated
into one or nore portals (1). "






