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system for quickly inspecting a noving object such as
a vehicle by neans of high energy rays, generally, a
' dri v vehj under inspection to pass
BAC@#%@&P bg -ﬁg@ﬁg}/&g}rﬁé&am flux plane. Specifically,
- after a cab of the vehicle noves across the radiation
betarRid|t wX thd wentidrhe driver stops the vehicle. Then, a

button is manually pressed so that a radiati on source
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pl ane so that a noving object such as a vehic
mspe@@nssyém@@nd@ ledliationdrapection matbed fartasiternatieadly imaging moving
objecljs"bi/g'ﬁgéﬁéjg r%ﬂ—ﬁ%ﬁs t akes about one mnute so that the
systemis I'n vehicle inspection efficiency.
SUMVARY OF THE I NVENTION I n order to overcone at | east
orik Resgeptiondf thecRelbleddrtief ect s existing in the prior
art it is an object of the present i nvention to

%ﬁoﬁnggﬂu(?wan? r%gggt rﬂ;g? &{In%S@QE gdéhr%sg? z‘;{?higlr? by means
of hlgbeamgysray«sglgermsalhyna driver drives a vehicle under inspection to pass through
a radiation beam flux plane. Specifically, after a cab of the vehicle moves across the

radiation beam flux plane, the driver stops the vehicle. Then, a button is manually
pressed so that a radiation source is controlled to emit a radiation beam. Next, the
driver starts the vehicle again to drive the vehicle under inspection to pass through the
radiation beam flux plane so that a moving object such as a vehicle is scanned to be
imaged. However, the entire inspection process takes about one minute so that the

system is low in vehicle inspection efficiency.

SUMMARY OF THE INVENTION

In order to overcome at least one aspect of the above defects existing in the
prior art, it is an object of the present invention to provide a unit and a method for
controlling a radiation source to automatically emit a radiation beam as well as an

inspection system and an imaging method for controlling a radiation source to



I nspection system and an i magi ng net hod for
controlling a radiation source to 1 automatically emt
a radi ation beam which can greatly inprove a passing
rate of a vehicle. The control unit and net hod
thereof as well as the inspection systemand nethod
thereof can automatically control the radiation source
to emit a radiation beam so as to carry out scanning,
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Preferably, the control unit further comprises a second detector disposed under
the ground surface of the inspection passage upstream of the first detector in the
advancing direction of the moving object, wherein only when both the first detector and
the second detector detect the moving object, the controller controls the radiation

source to automatically emit the radiation.

Alternatively, the control unit further comprises a third detector disposed
upstream of the second detector in the advancing direction of the moving object,
wherein only when all the third detector, the first detector and the second detector
detect the moving object in sequence, the controller controls the radiation source to

automatically emit the radiation.



Al'ternatively, the control unit further conprises a
third detector disposed upstreamof the second
detector in the advancing direction of the noving
object, wherein only when all the third detector, the
first detector and the second detector detect the
novi ng object in sequence, the controller controls the
radi ati on source to automatically emt the radiation.
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Adi ation. In accordance with a
second aspect of the present invention, there is
pnm\abckﬂdaace wﬁh Imbamhdcaspbcmmha gresenadivention, ther isprovided a

tian rce bein erable to e r adi tlon,
methopid oAt e Priadion Satin oo sestes Beina BTGP St
radiatibA SOEIBEpERIND AT TABBVIng b jedTPaBSIAg HNBREH SASnSPIUON Passage. The
providing a first detector downstream of the radiation

meth ogcﬁmlseﬁﬁt%ms Qfavavieingg? fifst detactnr dewnstiearroef thg radiptien source
in an ?&vaﬂcf?&"g‘%ﬁll%k%ﬁnof‘ﬁfé rqb%\? of?Jt a??‘gtré‘&teﬁﬂﬂeetdlﬁgncle from the

source,” providing a con recelving a s
radiatibn soutdes pfaviding @etondroter fioo receiving alsigriad fnoadtrmtfirshdetector to

and contro he .radi at.i on source by the
controf (i G5at B <G RE%, aPg menHeling yhE AefARtsPre Y s omtiater to
autombtitily et esdigtior@hes tise fifke dBR¢td@etdlte e mioling object.
accordance with a third aspect of the present
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radiati®RasvREcd iGN dd\ancing direction of the moving object and spaced from the
radiation source by a predetermined distance to detect the moving object, and a
controller for receiving a signal from the first detector and controlling the radiation
source to emit radiation when the first detector detects the moving object for radiation

imaging and inspection of the moving object.

In accordance with a fourth aspect of the present invention, there is provided a
method of inspecting a moving object with radiation comprising the steps of: providing
an inspection passage through which the moving object under inspection passes,
providing a radiation source on a side of the inspection passage for emitting radiation,

providing an array of detectors on the other side of the inspection passage opposite to



radi ati on source by a predeterm ned di stance to detect
the noving object, and a controller for receiving a
signal fromthe first detector and controlling the
radiation source to emt radiation when the first
detector detects the noving object for radiation

i magi ng and i nspection of the noving object. In
accordance with a fourth aspect of the present
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radiation source to automatically emit a radiation beam according to the embodiment of

the present invention.
Fig. 3 is a flow diagram of controlling the radiation source to automatically emit

a radiation beam according to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are

described below in order to explain the present invention by referring to the figures.



present invention. Fig. 2 is a schematic top view
showi ng the control unit for controlling the

radi ati on source to automatically emt a radiation
beam according to the enbodi nent of the present
invention. Fig. 3 is a flow diagramof controlling the
radi ati on source to automatically emt a radiation
beam according to the embodi ment of the present
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switch 5, but may comprise any appropriate sensors known to the art, for example.

The control unit 100 further comprises a controller 8 for receiving a signal from
The photoelectric switch 5. The photoelectric switch 5 transmits a signal (a positive
signal) that a vehicle 1 under inspection is detected to the controller 8 when The
photoelectric switch 5 detects the vehicle 1 under inspection, so that the controller 8
controls the radiation source 7a to automatically emit radiation for radiation inspection of
the vehicle 1. When The photoelectric switch 5 does not detect a vehicle 1 under
inspection, the photoelectric switch 5 transmits a signal (a negative signal) that the
vehicle 1 under inspection is not detected to the controller 8, so that the controller 8

controls the radiation source 7a not to automatically emit radiation.

Specifically, the photoelectric switch 5 is disposed downstream of the radiation
source 7a in a advancing direction (towards left sides in Figs. 1 and 2) of the vehicle 1



phot oel ectric swtch 5 is used for detecting a vehicle

1 passing through the passage T to be inspected and

may be di sposed, for exanple, within the inspection

passage T. Those skilled in the art can conprehend

that the first detector is not |[imted to The

phot oel ectric switch 5, but may conprise any

appropriate sensors known to the art, for exanple. The
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7 t to automatically emt radiation. Specifically,
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S sends a negative signal to the controller 8. As a result, the controllier 8 controls the
radiation source 7a not to automatically emit radiation so as to ensure safety and to

avoid misoperation.

Preferably, the control unit 100 further comprises a ground surface induction coil
sensor 4 as a second detector. The ground induction coil sensor 4 is disposed under the
ground surface within the inspection passage T between the photoelectric switch 5 and
the radiation beam flux plane P1 of the radiation source 7a. A person having ordinary
skill in the art can understand that the second detector is not limited to the ground

induction coil sensor 4, but may comprise any appropriate sensors known to the art.



Preferably, the photoelectric switch 5 is disposed on
the shielding wall 6 and/or the shielding wall 9 of
the inspection passage T at a predeterm ned hei ght Hl
fromthe ground surface so that the photoelectric
switch 5 can detect only noving objects passing

t hrough the inspection passage T which have a hei ght
greater than the predeterm ned height Hl. For
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controller 8 but sends a negative signal to the controller 8. Therefore even if the

photoelectric switch 5 can detect the vehicle 1, the controller 8 controls the radiation
source 7a not to automatically emit radiation so as to avoid misoperation of the radiation
source 7a. As a result, the control unit ensures that only predetermined moving objects
passing through the inspection passage T are scanned by radiation so as to improve

safety of the control unit.

In accordance with a further preferable embodiment, the control unit 100 further
comprises a light curtain sensor 3 as a third detector. The light curtain sensor 3 is
disposed within the inspection passage T between the ground induction coil sensor 4

and the radiation beam flux plane P1. Those skilled in the art can comprehend that the



is detected by the photoelectric switch 5, a rear
portion of the vehicle 1 under inspection has not
passed through the radiation beam flux plane Pl. \Wen
both the ground induction coil sensor 4 and the
photoel ectric switch 5 detects the vehicle 1 under
i nspection in sequence, they send positive signals to
the controller 8 in sequence, so that the controller
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i nduct i (1 sensor. 4. and the radi io beam f | ux
of the G130 bR RpegTERNY a9t Gl Es 404 ariim A ihees8a! both
sides bhthefradiation beam flux plane P1 near the radiation beam flux plane P1,
respectively, as shown in Figs. 1 and 2. Those skilled in the art can understand hat the
fourth detector is not limited to the light curtain sensor 2, but may, for example, comprise

any appropriate sensors known to the art.

The light curtain sensor 2 has substantially the same function as the light curtain
sensor 3, so that detailed description of the light curtain sensor 2 is omitted. It should be
noted that the light curtain sensor 2 is provided to further improve the safety and avoid

misoperation of the radiation source 7a.



third detector is not Iimted to the light curtain

sensor 3, but may, for exanple, conprise any

appropriate sensors known to the art. The |ight

curtain sensor 3 not only can detect presence of a
novi ng obj ect, but also can identify a specific

nmovi ng object, for exanple, type and the |like of the
vehicle 1, by imaging the noving object, so as to

S 8N Gttgerpesrds | iMeanséxgingple od tHepresent inoemtin, 8nlyAshén all the light

result, the controller 8 controls the radi atj on source
curtairy §epgpr R thsdight CHrtelp sanser satie9eeRd ingyetion ceihperRsori4, and the

photo@i? gﬁ?&agm!cﬁ é)éetle@teth@rv%ﬁﬁ!g 1 'm@mrfsgectfoqgmée\msnc@% thdi%hey all

curtaln sensor 3, the grou uction col
send pesitiv signalariol thdweornrmieoéIlresequ@mnecmrﬂrolldes eontrolsghe

radmté%hsogllé%ed}%gé]gﬁ{o\y.tar@ggﬁé%@r}ab%hpﬂgllf' gﬁﬁfr}esgf tb f ﬁ&?(ain sensor 2,
the lighe guedinsensHe3, apagralndanddctinédidensbhs, érﬁﬁlh@tpmﬁoelectric
source 7a to, automatjcally emt radiation. Bgc,pntrols the

switchyp dpga npt $#iid 2 RPeilive sg@ﬁé@rthg confrelief & e cvrm!ar.
radiatfof éou‘?@é‘?é’ hofto a’vmgmtah@al@f@m%sﬁ&ﬁ %osaw tbqnnﬁeﬁﬁﬁpﬁow{he

send a positive signal cont'r ol 8,

safetycant tezbablaravslcbmmper@onm thamdiatilco'hswm é’e 7a not to
automatically emt radiation, so as to inprove the
sadRefeyrirgndo Fag.i Abbymathuidd farheomtrallinge the iradiatidn tsloarce 7a by the

radi,at. sagur,ce fa. |.n.accordance with a still .
conied Yelo B e B8 bR RE LA Ehebhiu R Bhpye serpraing to e
preseﬁurntlbﬁlﬁomisfﬂHchaBéd delovgIFig.c3iist @flﬁw&ﬁagiafn af @ﬁ\tl@llfr@uhéhadlatlon

detector. The light curtaln sensor

di s
sourcq dara9G0EdRY 49 antrRmbegiment ght hﬁeﬁrﬁﬁﬁﬂh'ﬁvﬁnt% T%f CF‘H'“HHH“"‘ 100 is
providddVaR 'tﬁ@'ghtrﬁﬁﬁérplg?nﬁ 2 hRe WM BSHARIsBRLor 3 tgeagrrgund induction

Sp eC| ica ( curtarn sensor 2 and
coil S@?@pésédd me plethelesirigevitsh § ae thetrshifirengibisanthidatgctors.

rpgﬁgegcgﬂn\clze[%e?rur{o%? hsg)%c%h %Entgﬁqﬁh&t g%élngbgéﬁﬁ)oséasiagle cIrom the
inlet dide l(tlrne wgmdsux:ms lmnléllgssu ﬁatmdi ﬁ)??f tHeems;benilohrpa:hsageElgranldsadvances
towarfgiheqilassie G a7y St b 05 B T &F BedBsnaton Rssace T

t oFitdiRy, hen tFBe\/éHléJBH QHHéraid%pé@ﬂ'&ano@eBaté a posmon 1A, the light
substantially the sane function as the light curtain

CUﬂa'Qe‘i\@tﬁ_h 3, de}@“ﬁh@?_Yfél'%l?lbd'nd@é@‘rﬁpsﬁ'% (FeptdB. |If ghe light curtain
owf § SALBEERESRide! CuRL gl AHA e £kae na 0 e
controligpiBoifdhe fightsafriiry switch awdvied not detect the vehicle 1 under inspection or
the vehicle 1 under inspection does not comply with a predetermined standard, then the
light curtain switch 2 sends a negative signal to the controller 8 to end the inspection.
Next, the vehicle 1 continues moving forwards so as to pass through the
radiation beam flux plane P1. The light curtain switch 3 detects the vehicle 1 under
inspection (step S2). If the light curtain switch 3 detects the vehicle 1 under inspection,
then it sends a positive signal to the controller 8. if the light curtain switch 3 does not
detect the vehicle 1 under inspection or the vehicle 1 under inspection does not comply
with a predetermined standard, then the light curtain switch 3 sends a negative signal to

the controlier 8.



m soperation of the radiation source 7a. 8 In other
words, in an exanple of the present invention, only
when all the light curtain sensor 2, the |ight
curtain sensor 3, the ground induction coil sensor 4,
and the photoelectric swtch 5 detect the vehicle 1
under inspection in sequence so that they all send
positive signals to the controller 8 in sequence, the

covhenltherveBickort EsntmukBamoviagifoiwarts $RUAS &0 -ét?arkpon the ground
automatically emt radiation. |f anyone of the

li ght
inductiqqy ¢4l %@Qhéoﬂ‘ezgfouf‘ﬂénqchﬁﬂ ceﬁﬁ?assqf Aswﬂéqﬁtegt theyehicle 1 under
mspe&ro%ug@e;s @,gwﬁ Ty ?&Hd FR0ER6N toil 3BAsSMS d%kg&gﬁhee%ﬁ.bﬁe 1 under
oes no send a positive signal
inspectmmt; rtbeh ethe8grouhd inductiar Iceil $nsont4 sksds he posdideasigoal to the
our.c a not to utonatlcal en1t radj atj o SO Aas
conte 8 2, SBlpb dodeRE Ll fnsp Fntost AL BrlrRling Hefidie 1 under
lnspemcﬁﬂﬁﬁéﬁtthél’gr@ﬁnd heduaibnatbidsenoor desdis Beh&gdtivadsighal to the

9 met hod for controlling the radiation source
contro}lg éya’ﬂchg‘e IRSRRGUGN NSt 100 for controlling the
r af{abhRd SMehCReCRIHidIgUr ﬁqdéslnésf’&%na%gég'f&gvatﬂs W%  position
present invention is described Fi g.
1B sodihay eadisi@nce @itthe Idabnyhidheisr Iaqataﬂuairthesfmmrtm of the vehicle 1

onscrSBRENDE 6y e BREAIAF B, AR BE 1 b G Rt

dlstarmerlﬂalthie phRoielecttic $witcH b gleteats! tHeavghislensandet, ingpgetion ( step S4).

tion  ,coi| sensor 4, and the photoelectr
it shodlg’ SEh“ gst ?hésffi'er%?f'b?ﬁir%ﬁ whent theqdistance & theneab from the
radiatRNbEIR flixYnsed P'1n|%%%ﬁéé e Eﬂia%?érrﬁlﬁé@ dLé?SndenE’PelﬁE' r8dr portion,
passage T fromthe inlet side (the ri des In
that issj 3y portionagentainingr carg@s|tn§;ﬁempentepaggﬁgigve‘hlc@nﬁ under inspection
t e
has n%?é%?%%g%en%ﬂﬁ?ﬁgﬁ t{lﬁga&%{sbrgcbte%ohﬂﬂggsd?né %f_l‘l If?’{h% §?Il| idle 1 under
inspeotitan Hdse avdiwigite ndt urder thians ple t predeteomésedt cheaght H1 then the
tion., 1A rtaln switch 2 det th .
pnotcBBEd 89 As1Seh R e e b bt B ok Whotosiectrc
switcte Br §@ids apdsithe Sighal fCtife EBRrMRAI S| ghdl otHtRise, the photoelectric
i nspection, then 1t sends a positive signal to the
SW'tC'b'éﬁ?f‘6$ pdlegative pignakto thgrwntr,rglﬂqraﬁ ndsthieriBppectigp @ndgot
detect the vehicle 1 under inspection or the vehicle
1 ltatidhe lighd sepaingreneoed. thetlighbawitainwensorad, the ground induction
: t
coil sgﬁs%qg gﬁg‘rrﬂagg% F%@gg{cgsrmfclﬂ%'s%ﬁpoélﬁg é'lgttglﬂ%oégeﬂgéoﬁgr 8in
sequdnice, thempbe tootnoller 8 sends a control signal to the radiation source 7a, so that

the radiation source 7a automatically emits a radiation beam (step S5) for scanning,

imaging and inspecting the vehicle 1 under inspection.

It should be noted that in the present invention, the detection of the vehicle 1
under inspection by the light curtain sensor 2, the light curtain sensor 3, the ground
induction coil sensor 4, and the photoelectric switch 5 means: (1) the light curtain
sensor 2, the light curtain sensor 3, the ground induction coil sensor 4, and the
photoelectric switch 5 detect presence of the vehicle 1 under inspection, and (2) the

vehicle 1 under inspection detected by the light curtain sensor 2, the light curtain sensor

10



Next, the vehicle 1 continues noving forwards so as to
pass through the radiation beamflux plane Pl. The
light curtain switch 3 detects the vehicle 1 under

i nspection (step S2). If the light curtain switch 3
detects the vehicle 1 under inspection, then it sends
a positive signal to the controller 8. If the |ight
curtain switch 3 does not detect the vehicle 1 under

3, thelgrﬁ@mphuoamf cdilgenéehi CAed theUshiRbelbOFiR&WifcA™S sARKes Ot
with a Eredeterm ned standard, then the |ight

prede@uwrmdrpmltt%ﬁ o&@xaIePlg, erlyathandheivghisle { andepiaspection

I t [
seecb USRI Sy Oty i R o R
predetsemyad Ype vhbicly, thantighteddaein sensooRlanslehe dighdcutdin sensor 3 send

det ect hi der... i ti S3). |If
a postis Singl ing eanfipfere. dhARbitighasF ShaBltorl Bnsh iagrbpad
inductlorlslBgensbna RREAS that Bheied By vaTiCHHE JaMisIs Ui iTief iHS'pectlon
sensor 4 sends a positive si [gnal to the controlle

overlaps o gentgcuing Qfﬁw%tﬁdéﬁt'%?qﬂ sQNEO6 4 satighies pmsifetemw '
Condlw}%uct | YDy oLRd dems%ﬁ coll Eé%td Qéhdstg‘gaa Ws@hggﬁgqpe cpptroller 8.

n coi | sensor 4 sends a negafive sign

Cqmsrh%Hoe'be no\%ﬁd&ﬁ 'fh%PSBBb@fbrﬁﬂéoﬁmeFPep%a Bﬁl{ggl pnit 100 is

when the vehic i nspect1 on noves
providedpgih th&)hght]ctﬂasnserhmjr 2a thie Higltnaetar sehsorcyihe \gnowtd induction

. 1S lqcat at, t.he front 0 e vehicl .
coil seisgi . Bh ecPhoitelerkrwRE % et frsh el ik datasters. but his
is only’4 ﬂr@f&lﬁétﬁé nfarfHe? AT s gre%eﬁt appIrdafibh eAltémafnb@y the control unit 100

phot oel ectric switch detects the vehicle 1 under

may tpqqg‘@@qqdowltlp Hndpthesphotogleckigsiyvitrthbe efoeiY the groupns induction coil
senscf &6 Shil BRd @eam%ﬁtﬁ@gwlltgﬁ% gﬁi%%yﬁﬁee gEQtLJ;u‘?tgrﬁF‘geMo‘?r@ ttng ground

radi ati on ux ane etermn
lnducwrscqhs;@spﬂ ar‘mbtheephotcpﬁimtnonwntcln Batn asy one pbthe atrove solutions,

e T
the saradi Thewforeganlyf thexcadeamewRith the ddmerovelitciod it pradicled with the
gt GYRBSRISH Ao 1o L9 AL STeh o Hs SWOEdaRectionicoll sensor 4, and
the pﬁd’tbélébtn@ SRR 8 cie'é@rﬂé‘d”ln‘?&&alimUt'H@edbdv@%‘?ﬁ%dlﬂﬁnfs%nd a detailed

hat the photoelectric swtch sends a positive
descrm‘ugneﬂfotr@rtca@e%mmtbﬂeder 8, and ot herwi se, the

thtrg'a,a‘ﬁSE |h§pect|on system comprising the above control unit 100 and a

radiation inspection method thereof are simply described hereinafter.

A radiation inspection system according to an embodiment of the present
invention comprises the above control unit 100, an inspection passage T through which
a moving object under inspection can pass, a radiation source 7a disposed on a side of
the inspectioh passage T for emitting radiation, and an array of detectors 10a disposed
on the other side of the inspection passage T opposite to the radiation source 7a for
receiving the radiation emitted from the radiation source 7a. Preferably, the an array of

detectors 10a is disposed on a detector arm 10.

As described above, when all the light curtain sensor 2, the light curtain sensor
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switch 5 sends a negative signal to the controller 8
and the inspection ends. If all the light curtain
sensor 2, the light curtain sensor 3, the ground

i nduction coil sensor 4, and the photoelectric switch
5 send positive signals to the controller 8 in
sequence, then the controller 8 sends a control signa
to the radiation source 7a, so that the radiation

3, theg;%'lﬁr?oemaﬁct?dﬁ SoTRddrfsal hyaredﬁrhé p%ofd@i’ééiﬁé Q\Nlta?g'é‘s(tﬁé §iPst through

for scanni ng, I magli ng a | nspectl ng the vehicle
fourthxiatmd@rrs semsjpwntlverslgnatls mmntcplbe 8ntneeceprttr|¢éler 8 gontnels the
te enl .
radlatB g;%%?(?enzggcg ﬁ{bblcgﬂﬁergft %tdlég@rn%elaﬁﬁgléhm%rd%%n eam emitted

from thegdmhanm saline Jans mece$ved Hmetrmama’gdof detdctots ©ha onithe detector
t oe ectrlc swi tch 5 neans:

4, d, the ph .
arm 1Dt b B4 Py SR B imepeclif Bhttaae T aPranta ssebipage and

inspect,gdods dif tAE VahicY ehiemninseédtioneas 8 makingBiebt s for a device for
photoelectric swtch 5 detect presence of the vehicle

imaging tfied@eodsn 8 sastaraploy irdsqme imagingwdsyics as thatiindee prlor art The

oo BEPASH 0 5 B84RY AOYeb 6ol (454 19050 2o
examplenter CGh,tl’OﬂiDdlt t1Be irpthet atﬂivecradlad:loe\msmtlﬁn sydtesfis eptsowded with

. | e, l.
e B PR SR e i e S Bl iy Rl R oM Sensor 4,
and tHeUphctb8lesRRSWitcR FasltHelFast t'h%\igrﬂéruhﬂ'd’été‘n@&%obuﬁas described
mat ches a predeterm ned t¥ pe vehicle, the

aboves {fig dg ﬂnlﬁe@rﬁéfefémﬁrma@ﬂ?é of thgpresgnt apmlcgém @ﬂgiﬂ ig @atintended
to Im?tf@é&& AY tﬁég)ﬂ?éeni VEH rx;ontrol ler 8. In addition,

or ex np e e ground induction coil
sensor 4 detects that an area by which the vehicle 1
undith thespeve configusatéan aguording ctoﬂimptesenhlevgntmmdetectors for

oetec AN H NG SRR 28 5 95 BERAS SRS g tfcts o

the detestetlimevisg gb@lctst s:attfyethecmedetbhamea .cohtiitishe by dieberting the
dth ntr

movirgepiees ViR detcs et dne Seieas seafpos Bie sransls o pe

contrdlic@Bb tEatthaicBn&EMS @ontolstthe rgdlautmlsm@é% laQiEbmeﬁ@:bhy emit
sensor 4, and the photoel ectric switch as the first

radiatigiy fon IsPEENG thequpwng ebiectsy Jtherefpes, the ngenl {0 manually start the
radiat n%earv@me%éf@‘tﬂﬁ% léjga\;e'aeaﬁ& ?fﬂf%@ |§ﬁ'ﬁ%r89ed Furthermore,

ternat e contro r'ovl de
since e bomtrdlier cbetr@jbamenaicbaitqnl SOWoe ta:butﬁmancalmmyntttlhe radiation by
ound .in

the detection signa S rom Sthe” getectors the safety of the system is further improved.
Although a few embodiments of the present invention have been shown and

described, it would be appreciated by those skilled in the art that changes may be made

in these embodiments without departing from the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.
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sensor 4 and the photoelectric switch 5, or only the

light curtain sensor 3, the ground induction coil

sensor 4 and the photoelectric swwtch 5. In any one of

t he above solutions, the principle for controlling

the radiation source 7a with the controller 8 is

substantially the sane. Therefore, only the case in

whi ch the control unit 100 is provided with the |I|ight

curtain sensor 2, the light curtain sensor 3, the
CLAIMBound i nduction coil sensor 4, and the photoelectric

switch 5 is described in detail in the above

empodh @BAfrel IfoRclRtFAlINPE radigfsrh 5Elrc8NwRéreft tH raBRtiBA source

~ is omtted. A radiation 1nspection system conprising

beingiaperaie je erdted@tion fer inspectise movingdhiest paspinggbugbran
; r gof L ri bed hereinafter. A
mSpe?igddfg%stgﬁgi ﬁ‘%pcggigr?gﬁh'ggé%ﬁgﬁngggbor ding to an enbodi nment

of the present invention conprises the above control

una first detecior dispysedtdawnsireasagbth® radiationy kowicedh anadvancing

orec TR S0 L B0 SSRESASN RE P By 3 Mt

distarpass aigeect theomowing dbjeg pasdingt thesughand irspeatio@paddage, and
detectors 10a di sposed on the other side of the

I nspection _passage T opposjte to.the radiation source

708 BenrofRe B e A Mara SBRAT hemohS it cetstor el Fordroling the
radiatictélrc® o aQehteRicamy emiteh8iafibh WhehtRe fifst defeodetects the

_detectors 1 Oa is disposed on a detector arm 10. As
movinge@Riefthed above, when all the light curtain sensor 2,

the light curtain sensor 11 3, the ground induction

coil sensor 4, and The photoelectric switch 5 as the

first through fourth detectors send positive signals

to controller 8 the controller 8 controls the

r adli al M RORIERI M azgotdingtn @At i c Buriber epmprising adseaangrietector
dispog S Thad el BN LA g g RidreBlion barUide bl @dhPt B frst
detector in btiee ddancing diresation b theoowived abjedthe ot her si de of

the inspection passage T, so as to scan, imge and

[ : i, &l [ ' S

i e R nethot e B Befectorithe sEERRTHERG BTt the
moving olgjacat, énptantrdliee certns ithegdiaticthesducee sadtbaiaticallyt érait the
rior art. The detail description of the inaging

radiafll;i ce is onitted for purpose of brevity. As an

3. The control unit according to claim 2, wherein the second detector is located
between the first detector and the radiation source.

4. The control unit according to claim 3, wherein the second detector

comprises a ground induction coil sensor.
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exanple, the control unit 100 in the above radiation
i nspection systemis provided with the light curtain
sensor 2, the light curtain sensor 3, the ground
i nduction coil sensor 4, and the photoelectric switch
5 as the first through fourth detectors, but as
descri bed above, this is only a preferable manner of
the present application and it is not intended to
| 181 (THh6Ort@P DRIt QbcdramgRo@FSART 4, fOMREL EGthpridhg B thidg detector
. above configuration according to the present
disposesl pptiesm obibesecend dﬁtﬁCtOTd@gf&ﬂdVﬁ;’lcﬂﬂgadanﬁiiong)fém geving
objectd! € provided, and if the detectors detect noving
objects or the detected noving objects satisfy the
predeterm ned conditions by detecting the noving
obykerew anly whenalldee Sutdbdetectondhe first detaatort andstheesetond
Lid sL.an; ! rpller.sq that th -
detecSiceY B0 Dejh i Eeg SRk s ufiet yroifre raciation
sourcatd auehiatigbliyemitithe radigiiat.i on for inspecting the
novi ng objects. Therefore, the need to nanually start
the radiation is avoided, the tine is saved, and the
efficiency is inproved. Furthernore, since the
controller controls the radiation source to

alg. oree eaitloy uritratcdrdihgrtadiiid Brwiteint the thitd a6tec@it is located
als fromthe detectors, the safety of the system

Si

betweieg%ll’]%ﬁ??\%ﬂd diprtavand the faskAlipn SPWesy enbodi ments of the
present invention have been shown and described, it
woul d be appreciated by those skilled in the art that
changes may be made in these enbodi nents w t hout

d anﬁin fzfnwihe rinciples and spirit of the _

i fven heof?ﬂntf HB't§66<B'é"ksft°\fa*ﬁ'6h6,i\%hfﬂenth@dhlrc}]dﬂeétorcomprlsesa
light cGha@in"®wviftRd their equivalents. 12 CLAIMS 1. A contro

unit for controlling a radiation source, wherein the

radi ati on source being operable to emt radiation for

i nspecting a noving object passing through an

i nspection passage, the control unit conprising: a

fig StTHidRloP Lt LERSEREY th:‘Mh%t ’i,ﬁ}aﬁh@f %‘ﬁﬂﬁfﬁ%@? %g&iggrjpg%ttector

. source in an advancing™ direction o e
disposattupsieatiof therthirt detesttiran themadancing direction of the moving object,
predeterm ned distance to detect the noving object

PaFTBG 3l AHER iMfe FSLHIFELOR: RAS BPAeBB: the first detector

and the second detector detect the moving object in sequence, the controller controls

the radiation source to automatically emit the radiation.

9. The control unit according to claim 8, wherein the fourth detector is located

upstream of the radiation source in the advancing direction of the moving object.

10. The control unit according to claim 9, wherein the fourth detector comprises
a light curtain switch.
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a controller for receiving a signal fromthe first
detector and controlling the radiation source to
automatically emt radiation when the first detector
detects the noving object. 2. The control unit
according to claim1, further conprising a second
detector disposed under the ground surface of the

i nspecti on passage upstreamof the first detector in
t he advancing direction of the noving object, wherein
only when both the first detector and the second

det ect or detect the noving object, the controller
coHt ridiescanie! vatiageorsingstoanyene of alaimsdt1G avteyeiarthe first

I r to cl
deteck)R, sfRERd e drouhlSyfRe b o pEob BB Ml adats BiBrect
Onlyrrﬁcwnr&gobhectswlmtmmedetermmédatéigm.source. 4. The

control unit according to claim3, wherein the second
detector conprises a ground induction coil sensor. 13

5. The control unit according to claim4, further
conprising a third detector disposed upstream of the

s el@orithedeindd anit ancordingatd\ciaini g whereintthe firsidetdt®or comprises

ect, wherein only when all the third
aph°§§1/ee°&'?°o?w'?‘{me first detector and the second detector
detect the noving object in sequence, the controller

controls the radiation source to autonmatically emt
the radiation. 6. The control unit according to claim

5,1 vxlgbg ‘lé’[ch th| d detector is |located between the
Sl O ol Mo R A OB SoeS Giliegein the rafgtion Source
being @96% toUsthnit ré‘&iﬁﬁér@fdi%&@tn@ﬁ HsPeBlio\bes ﬁcﬂlﬂ@J% E((fa@smg

detector conprises a tg curtain sw
throughosit knépe@mrtp%@@@edﬁhﬁgne odlcamﬁrr:s;ngstepmt conpri si ng
a fourth detector disposed upstreamof the third

d%ir@\%i% d first BEteR D YNNG Ghd Pobiiord S6urBRW d¥ advancing

dlrectlon of the moving object at a predetermined distance from the radiation source,

providing a controller for receiving a signal from the first detector to control the
radiation source, and

controlling the radiation source by the controller to automatically emit radiation
when the first detector detects the moving object.

14. The method according to claim 13, further comprising steps of:

providing a second detector under the ground surface of the inspection passage
upstream of the first detector in the advancing direction of the moving object, and

controlling the radiation source by the controller to automatically emit the
radiation only when both the first detector and the second detector detect the moving
object.
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wherein only when all the fourth detector, the third
detector, the first detector and the second detector
detect the noving object in sequence, the controller
controls the radiation source to automatically emt
the radiation. 9. The control unit according to claim
8, wherein the fourth detector is |ocated upstream of
the radi ation source in the advancing direction of the
novi ng obj ect. 10. The control unit according to claim
9, wherein the fourth detector conprises a |ight
curtain swtch. 14 11. The control unit according

anifoneheomethas agcording to Glaiy didn Whigeein ﬁh%%ecqmétcteée@pr |sdocated
r a predeterm ned
betwe%@ﬁﬁﬁ?r%g%g%&@gargf?ﬁé'}?dé%{u %rﬁrinc\?yng objects wth the
pr edeterm' ned height. 12. The control unit according
to claim1l, wherein the first detector conprises a
phot oel ectri c swtch. 13. A nethod of controlling a
rC
op % SHHEMEIRY SoortifEF bR S, WAl M SlaRorEl Biporises
a gromndinduatiprotgikesgnspassi ng t hrough an i nspecti on
passage, the nethod conprising steps of.. providing a
first detector downstream of the radiation source in
an advancing direction of the noving object at a
predet erm ned di stance fromthe radiation source,
pr ki Thenmetharbadaondihgito tlaim rie:; irtiengompsisggadteps ofn t he
first detector to control the radiation source, and

L d b rall .
o ATBBd. At detb Rt B S Y Ui sePpabeRa: ndbe dovgioing
directid®tsfahe nﬁdw\gmyeeg afbj ect. 14. The method according to

claim 13, further conprising steps of: providing a
second . det ect or. under th&)é{g ound. surface, of

® i 5 ezl Sl By RS Gl kS Bbicverticaly it the

radiatidheorgl WG AIGhe ithiRe HéteBtoP thE HiestiieYe dier A BetsecBRd detector
controlling the radiation source by the controller to

detechthegnaying Abiset énsequanse.

18. The method according to claim 17, wherein the third detector is located
between the second detector and the radiation source.

19. The method according to claim 18, wherein the third detector comprises a

light curtain switch.

20. The method according to claim 19, further comprising steps of:

providing a fourth detector upstream of the third detector in the advancing

direction of the moving object, and
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radi ation only when both the first detector and the
second detector detect the noving object. 15 15. The
nmet hod according to claim 14, wherein the second
detector is located between the first detector and
the radi ation source. 16. The nethod according to
claim 15, wherein the second detector conprises a
ground induction coil sensor. 17. The net hod accordi ng

t QdritdliimgtRe réaéﬁ&ﬁgo&eﬁgitﬁ BOntRdIRR %o eﬁfom:nrdau'* %h{i‘tﬁg@

~third defector upstreamo e second detector
radiatimgventye iwhgn aflithe faurhndesectondhethiichdetedtioe dhe fisstdietector and the

secorf kot HaRE M8 i AIh Ao BP TR ol ) “whon i1 the
third detector, the first detector and the second

detector detect the noving object in sequence. 18.
The nethod according to claim 17, wherein the third

et o e ofalno RE6IERE 20! RReRTA M KR &g sposes

upstrednionthiBradidtion &olrdehia thé iatdasisih @ diredtiohosTiRRe $RSvikg object.
light curtain switch. 20. The method according to

claim19, further conprising steps of: providing a
fourth detector upstreamof the third detector in the
advancing direction of the noving object, and 16

copd rphd hfwld&@cdo@&ihﬁ&é BRI QUr GMekdin tRefduet dbdter cdiprises a
automatically emt the radiation only when all the

light qusigin $Widdt ect or, the third detector, the first
detector and the second detector detect the noving
obj ect in sequence. 21. The method according to claim
20, wherein the fourth detector is disposed upstream

of the radi ation source in the advanci n% di rection_of
t hé3.mbhe Mgthss] agaording to anyone of claims 13-22, wherein the first detector

is spaced from the ground surface by a predetermined height so as to detect only

moving objects with the predetermined height.

24. The method according to claim 23, wherein the first detector comprises a

photoelectric switch.

25. Aradiation inspection system, comprising:

an inspection passage through which a moving object under inspection can

pass,

a radiation source disposed on a side of the inspection passage for emitting

radiation,

an array of detectors disposed on the other side of the inspection passage

opposite to the radiation source for receiving the radiation emitted from the radiation

17



22. The nethod according to claim21l, wherein the
fourth detector conprises a |ight curtain switch. 23.
The net hod according to anyone of clains 13-22,
wherein the first detector is spaced fromthe ground
surface by a predeterm ned height so as to detect only
nmovi ng objects with the predeterm ned height. 24. The
nmet hod according to claim 23, wherein the first
sourcélet ector conprises a photoelectric switch. 25 A
radi ati on i nspection system conprising: an inspection
passage through which a noving object under inspection
cahfl rsgagt@,ctoa dispgsgt idewnsaaeolidhe padiatioroaource jinian @tivancing
. ] | ON.: . , .
directlf oy AR B RShBANRENSocal (e e gl S Bie2By p Higgetermined
distancadpdetecbthepassimgebjepparsd te to t he radi ati on source
for receiving the radiation emtted fromthe radiation

- SR apli®ha B ot | RERRE e BRI A G RRling The

radiativb\ogeeotd) ernit radigdticrpanes tie At dBRciaticiddto S MR dBject for
redetern ned distance to detect the noving object,

..an .

radiationdMagingrANLINFRECH Y of e BrMingyokiest gnal from the first

detector and controlling the radiation source to emt

radi ati on when the. first detector detects the noving

object for radiation imging and inspection of the

nmovi ng obj ect. 26. The radiation jinspection system o

act%or dien@diadion|iBgRACHSN systerhascarding e siawy 26, futhass@mprising a
SO 8P SRR T IR B AL RHBLI T I BPEin G aup ypstream
of thetfing! deteciarcintbe didvantingdire¢tiarhef thevaodngbpject,, wher ei n

only when both the first detector and the second

d%r?&[eﬂ\rorﬂ)?m‘ék bto'ﬁ?the first detector and the second detector detect the
moving object, the controller controls the radiation source to automatically emit the

radiation.

27. The radiation inspection system according to claim 26, wherein the second

detector is located between the first detector and the radiation source.

28. The radiation inspection system according to claim 27, wherein the second

detector comprises a ground induction coil sensor.

29. The radiation inspection system according to claim 28, further comprising a
third detector disposed upstream of the second detector in the advancing direction of

the moving object,
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novi ng obj ect, the controller controls the radiation

source to automatically emt the radiation. 27. The

radi ati on i nspection system according to clai m 26,

wherein the second detector is |ocated between the

first detector and the radiation source. 28. The

radi ati on i nspection system according to claim 27,

wherein the second detector conprises a ground

| NAETRIPENIG WHenSHNRE rthirdzaetggb‘?, tﬁ@(ﬂqétdé?é‘ctbpg’rﬂ)@ﬁ\te' Ktond

system according to claim28, further conprising a
detectanidetectl heerwouingdi e s dequyestoee tha cdnttdiler semtooisl the radiation

' . ing direction of the noving
Soum%gﬁs ggﬁoﬁqafgg&%gﬁ’éﬁﬂﬂgg%%n%en all the third detector,
the first detector and the second detector detect the

novi ng object in sequence, the controller controls the
radi ation source to automatically emt the radiation.

3 The radi.ati.on i nspectiaon_system. accor di to .claim.

2520 15 P R h AR ST pfohEE B dvete e i
detecr todatiel ntiveen dulsédbpdrdetéctbr Rd SiFaditation soulde

radi ati on i nspection system according to cl ai m 30,

wherein the third detector conprises a light curtain
switch. 32. The radiation inspection system according
to claim 31, further conprising a fourth detector

di Sporedradsionanspetioh R9ste hEcstaingab @aimBd, Rherein the third
advanci ng direction of the noving object, wherein

detecto icomppisas &) light Aertaip $Mitehdet ect or, the third detector,
the first detector and the second detector detect the
novi ng obj ect in sequence, the controller controls
the radiation source to automatically emt the
radi ation. 33. The radiation inspection system o
acedr thepdiation insprction syplereaecardingrtewain 31ddurthercqompyising a
fourthl cﬁﬁé&tspdi‘éegéé&é‘é‘étﬁanﬁ pﬁtr{?Qlea*de?ébtéﬂg&ﬁ@ ?H\g‘aﬁctﬂ?g direction of the
advanci ng direction of the noving object.
moving object,

wherein only when all the fourth detector, the third detector, the first detector
and the second detector detect the moving object in sequence, the controller controls

the radiation source to automatically emit the radiation.

33. The radiation inspection system according to claim 32, wherein the fourth
detector is located upstream of the radiation source in the advancing direction of the

moving object.

34. The radiation inspection system according to claim 33, wherein the fourth

detector comprises a light curtain switch.
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34. The radiation inspection systemaccording to claim
33, wherein the. fourth detector conprises a |ight
curtain switch. 19 35. The radi ation inspection system
according to anyone of clains 25-34, wherein the
first detector is spaced fromthe ground surface by a
predeterm ned height so as to detect only noving

. Objects with the predetermnm ned height. 36. The

C adi ok On i ! p :
W e ReldtpRTigneRllof KgeieM 2ceany 0 bk Bt b 204
whereiary\mr?cfirstd @stectér iesgandd dfom ﬂﬁJgnmindg;fuafaU@%y Iagzjrebémmined height

th radiation, conprising steps, of: rqvi di ng an
so as {6 detetf oK g, gRERis iy e RreBRtermineshaI9y- obj ect
under inspection passes, providing a radiation source
on a side of the inspection passage for emtting

radi ati on, providing an array of detectors on the

other_side. of the inspection passage opposite to the

¢ it aRNEURAIAlGRdRSRESHION SEPTN AEETHIED o alalnon Wherein dbe first
detectof @BhphSes aPndtdedsttriS Wltsie, Providing a first detector

downstream of the radiation source in an advanci ng

direction of the noving object at a predetermn ned
di stance fromthe radiation source, providing a
controller for receiving a signal fromthe first

de372cA Rietii 8SinkSecting™d h%bing;r@oéé&%iﬁ‘* Ha@féti%ﬁu&grﬁ)rei}sﬁiﬂ steps of:

controlling the radiation source by the contr
automatically emt radiation when the first detector
darewiding: areingpesting rRAssage threggh whichiberiaeviag objedt Hadero
; [ further conprising steps of: providing a
msPe@k@Uﬁggégtector under the ground surface of the
I nspection passage 20 upstreamof the first detector
i rProvidingchy eatiiatiog stiureon arsidé of the inspeatign plassade formehitting

radiation,

providing an array of detectors on the other side of the inspection passage
opposite to the radiation source for receiving the radiation emitted from the radiation

source,

providing a first detector downstream of the radiation source in an advancing

direction of the moving object at a predetermined distance from the radiation source,

providing a controller for receiving a signal from the first detector so as to

control the radiation source, and

controlling the radiation source by the controller to automatically emit radiation

when the first detector detects the moving object.

38. The method according to claim 37, further comprising steps of:

providing a second detector under the ground surface of the inspection passage
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controlling the radiation source by the controller to
automatically emt the radiation only when both the
first detector and the second detector detect the
novi ng object. 39. The nethod according to claim 38,
wherein the second detector is |ocated between the
first detector and the radiation source. 40. The
met hod according to claim39, wherein the second
r [
upstre%ﬁjr' Gﬁrtfq@ f|r§t éétgﬁ@ otpgla%iggfg'gﬂ dggl?'n@io ﬁ‘r?fg vﬁ& BBf2kt, and
conpr|5|ng steps of: providing a third detector
upontreling dhe facdatinncenuicel by ére eentrailef teadiamaticatiyemit the
o INg [ t Y
radlatlgtb1 &?ﬂ \I/vggn ggtuhrtlgg fggt c?é%gctgg%lﬁg }) Qéb%tng%agtc%&&l &gcilt ﬁ“g moving
objectem tthe radiation only when all the third detector
the first detector and the second detector detect the
novi ng obj ect in sequence. 42. The nethod according to
claim4l, wherein the third detector is |ocated
bet ween the second detector and the radiation source.
4339 T metHoacaczoedingl taglaine 38[ whetek? thendssodrdetéstor is located
hird, detector conprises.a ht curtain switch. 21
betwegﬁ thefiest detaety %@%Pd?ﬁ@t'?%sey Fm 43, further
conprising steps of: providing a fourth detector
upstream of the third detector in the advancing
direction of the noving object, and controlling the
radi ati on source by the controller to automatjcal

erftd theemethagi aRosHINg i glaliRS9. Wheraimhe 3RAONA Qrdedet gemprises

agro@%‘ﬁnﬁbbtm\ ast&Gisef. the first detector and the second
tector detect the noving object in sequence. 45. The

nmet hod according to claim44, wherein the fourth
detector is disposed upstreamof the radiation source
in the advancing direction of the noving object.

41. The method according to claim 40, further comprising steps of:

prdviding a third detector upstream of the second detector in the advancing
direction of the moving object, and

controlling the radiation source by the controller to automatically emitthe
radiation only when all the third detector, the first detector and the second detector

detect the moving object in sequence.

42. The method according to claim 41, wherein the third detector is located

between the second detector and the radiation source.

43. The method according to claim 42, wherein the third detector comprises a

light curtain switch.
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46. The nethod according to claim45, wherein the
fourth detector conprises a |ight curtain switch. 47.
The net hod according to anyone of clains 37-46,
wherein the first detector is spaced fromthe ground
surface by a predeterm ned height so as to detect only
nmovi ng objects with the predeterm ned height. 48. The
nmet hod according to claim47, wherein the first
detector conprises a photoelectric switch., 22

44. The method according to claim 43, further comprising steps of:

providing a fourth detector upstream of the third detector in the advancing
direction of the moving object, and

controlling the radiation source by the controller to automatically emit the
radiation only when all the fourth detector, the third detector, the first detector and the

second detector detect the moving object in sequence.

45. The method according to claim 44, wherein the fourth detector is disposed

upstream of the radiation source in the advancing direction of the moving object.

46. The method according to claim 45, wherein the fourth detector comprises a
light curtain switch.

47. The method according to anyone of claims 37-46, wherein the first detector
is spaced from the ground surface by a predetermined height so as to detect only

moving objects with the predetermined height.

48. The method according to claim 47, wherein the first detector comprises a
photoelectric switch.
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