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System for Image Inspection of Movable Object and Dodging Method

FIELD OF THE INVENTION The present invention generally relates to a

scan imaging process for a moving 5 object, especially to a scan imaging

process when the object runs in non-uniform speed and incomplete rapid

imaging is required. More specifically, the present invention relates to a

device for imaging inspection of a movable object and a dodging method

thereof Sk BAGKARQEINDsPe tidly ENVIPhble BldjevicentbDiodgiagiNethod

vehicle using high energy rays is one of typical examples of devices for

IagiNY B IaSHOINV ENTEVNY object. In a device for vehicle inspection
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auievedMeithwhddollsinneg thehaiisiiutidndiigh energy rays is controlled by
opening/closing of the mechanical block plate, the response speed is slow, the

inspection time is long and the vehicle inspecting efficiency is low.

SUMMARY OF THE INVENTION

To overcome defects in conventional art, an object of the invention is to provide a
device for imaging inspection of a movable object and a dodging method thereof, which
can emit beams rapidly after parts to be shielded of the moving object are dodged, with
high response speed and low manufacture cost.

To achieve the above objects, technical solutions are achieved with the following
technical solutions.

A system for imaging inspection of a movable object, comprising: a first detecting
unit configured to detect whether a moving object to be inspected moves into a passage
or not; a second detecting unit configured to detect whether a part to be shielded of the
moving object passes into the passage or not and generate a passing signal after the first
detecting unit detects that the moving object to be inspected moves into the passage; a
scan imaging device configured to emit radiating beams for inspecting the moving
object to be inspected by scanning; and a control system configured to generate a
control signal for controlling the scan imaging device to generate the radiating beams
according to the passing signal from the second detecting unit.

In the above system for imaging inspection of a movable object, the scan imaging
device comprises an accelerator having:
a microwave system configured to generate microwave electromagnetic field; an

1



10

15

20

25

30

35

40

45

A system for imaging inspection of a movable object, comprising: a first

detecting unit configured to detect whether a moving object to be

inspected moves into a passage 35 or not; a second detecting unit

configured to detect whether a part to be shielded of the moving object

passes into the passage or not and generate a passing signal after the

first detecting unit detects that the moving object to be inspected moves
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In the above system for imaging inspection of a movable object, the control system
starts the microwave system when the first detecting unit inspects the signal of the
moving object to be inspected passing into the passage, and generates a control signal
for controlling the electron beam emitting device to generate electron beam after the
passing signal is received.

In the above system for imaging inspection of a movable object, the microwave
system comprises: a microwave pulse device for generating a second high voltage pulse;
and a microwave source for receiving the second high voltage pulse and generating
microwave.

In the above system for imaging inspection of a movable object, the control signal
is generated after the microwave electromagnetic field is stabilized.

In the above system for imaging inspection of a movable object, the moving object
may be a vehicle. Further, the part to be shielded may be a driving cab of the vehicle.

According another aspect of the invention, a dodging method for a moving object
being image inspected is provided, comprising:

a first determining step of judging whether the moving object moves into a passage
or not;

a second determining step of judging whether a part to be shielded of the moving
object passes through a radiating scan area in the passage and generate a passing signal;
and

a scan imaging step of generating a control signal for controlling a scan
imaging device to generate radiating beams according to the passing signal, after
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In the above system for imaging inspection of a movable object, the

electron beam emitting device comprises: an electron gun triggering

control device for generating a 15triggering synchronous signal when a

signal allowing the electron gun to be operated is enabled; a pulsing

device for generating a first high voltage pulse according to the triggering
synchronous signal generated by the electron gun triggering control
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microwave. 30 In the above system for imaging inspection of a movable
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With the solution of the invention, the passing ratio of the vehicle can be increased
to 200 container trucks per hour. Compared with conventional art, the vehicle inspection
ratio can be greatly enhanced and the device cost can be remarkably decreased with less
area to be occupied by the device thereof. And the device thereof can be utilized at all
kinds of road toll gates.

BRIEF DESCRIPTION OF THE DRAWING

These and/or other aspects and advantages of the present invention will be more
readily apparent from the following detailed description of preferred embodiments
when taken together with the accompanying drawings.

FIG. 1 is a block diagram according to a vehicle inspecting system of an
embodiment of the invention;

FIG. 2 is a schematic view according to a vehicle inspecting system of an
embodiment of the invention;

FIG. 3 is plan view of the device as shown in Fig. 1;
FIG. 4 is a schematic block view of an accelerator as shown in Fig. 1; and

FIG. 5 is a flow chart of a dodging method of a moving object being image
inspected according to the invention.



being image inspected is provided, comprising; a first determining step of
judging whether the moving object moves into a passage 40or not; a
second determining step of judging whether a part to be shielded of the
moving object passes through a radiating scan area in the passage and
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passage or not, and generating a passing signal after the first detecting unit 101
detects that the moving object 15 to be inspected moves into the passage; a scan
imaging device 104 for emitting radiating beams, such as X rays or rays etc., to
scan the moving object 15 to be inspected; and a control system 103 for generating a
control signal for controlling the emitted radiating beams from the scan imaging
device 104 according to the passing signal from the second detecting unit 102.

FIG. 2 is.a schematic view of a inspecting device for a moving object to be
scanned by imaging according to an embodiment of the invention, and FIG. 3 is plan
view of the device as shown in Fig. 1. With reference to Figs. 2, 3, a passage 14 for
moving object to be inspected which is loaded with a container etc., an accelerator
cabin body 9 provided with the scan imaging device provided therein, rapid
responsive light curtain switches 2 and a ground induction coil 3 for detecting vehicle
driving into the passage, and a speed measuring radar 7 for measuring vehicle speed
and a contro] room (not shown) are shown. The rapid responsive light curtain
switches 2 are provided on installing posts at both sides of the passage. The ground
induction coil 3 is embedded under the ground of the passage inlet (near the right side
in Fig. 2) as a first switch at the vehicle inlet. The rapid responsive light curtain
switches 2 and the ground induction coil 3 can be used together for determining
whether the moving object to be inspected moves into the passage 14 or not, and
counting the vehicle passed therein with a counter. The counter can be provided in the
control room, and it can also be separately provided. The speed measuring radar 7 can
measure the moving speed of the moving object to be inspected. In the embodiment of
the invention, it can be provided at an outer wall of the accelerator cabin body 9
neighboring the passage. The control room is the center of the whole system, the
control system in the control room can be electrically connected to other kinds of
electrical apparatuses in the whole device, for receiving the electrical signals of these
electrical apparatuses and emitting control signals to these electrical apparatuses, and
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With the solution of the invention, the passing ratio of the vehicle can be
increased 20 to 200 container trucks per hour. Compared with

conventional art, the vehicle inspection ratio can be greatly enhanced and

the device cost can be remarkably decreased with less area to be

occupied by the device thereof. And the device thereof can be utilized at

all kinds of road ton gates. 75 BRIEF DESCRIPTION OF THE DRAWING

Tihease endfoll nip creaspaeteanthadvbertades of the present invention will

be more readily apparent from the following detailed description of

prefeupid emposivehishwhemtakevittbgetherowithvidehondhepanljing both sides of
tHawingss SAhiGarl ism bbakK dia@acoactbotietyttrs vatiicleinépentingrovided at
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corgdingdaamvahidadnspestiog sysiedefamamhbditmpnbéfiteevehicle. And the
inveRtiani Bk GnBds planivies of thadevise agishownr itnkddod pRIGing indiating
aschematic hlockviey piA aserieratomsishowalis. Fig. 1; and 40FIG. 5

is a flow chart of a dodging method of a moving object being image ‘

Ins %@%%%Qﬁ?rgﬂ%@rﬁ'@%&ﬂﬁ@ﬂ@ﬁ”wl%%ﬁ%ﬁ@e&ﬁ&@R{EHEQN g TipHE curtain
Fs) FRERRED @%QPH\%}}Eﬁng whether the moving object 15 passes through the
inspection area or not, attribute information and profile information of a container truck,
a van truck and a passenger car etc are stored in the control unit 103. The light curtain
switch 5 is composed of a emitter and a receiver provided, such as, at both sides of the
passage, and detects the height information of the vehicle outer shape based on the
blocking situation of the light beam, and a notable attribute, such as the profile of the
vehicle head, of the moving object 15 such as a vehicle passing through the passage can
be obtained. The vehicle type can be determined by the control unit with the notable
attribute of the vehicle or the partial profile attribute of the vehicle. When the forepart of
the vehicle is detected by the photoelectric switch 10, an arriving signal is emitted to the
control system 103. With the vehicle moving, the light curtain switches 5 detect the
height information of the vehicle repeatedly and transfer the same to the control unit.
The control unit retrieves the information from the receiver of the light curtain switch 5
into vehicle profile, and compares the measured vehicle information with that stored in
the controller so as to discriminate the vehicle type.

The scan imaging device 104 provided in the accelerator cabin body 9 comprises an
accelerator which can rapidly emit radiating beams as shown in Fig. 4. The accelerator
comprises: a microwave system 300 configured to generate microwave electromagnetic
field; and an electron beam emitting device such as electron gun 307 etc. configured to
emit electron beams triggered under high voltage pulse; an accelerating device such as
an accelerating tube 305 etc. configured to receive microwaves generated from a
magnetron 4 via a microwave transferring system to form microwave electromagnetic
field, wherein the microwave electromagnetic field accelerates the electron beam
generated by the electron gun 307 and directs the accelerated electron beam at a target
so as to generate X ray beams with constant dosage; and a system synchronous
generating circuit 301 for providing synchronous pulse signal to the microwave system
300 and a radiating beam emitting system 320.

Further, the microwave system comprises a microwave pulsing device, a
microwave source such as a magnetron 304 etc and a microwave transfer system. The
microwave pulsing device comprises a modulator 302 and a pulse transformer 303, the
modulator 303 receives the system synchronous pulse signal from the system
synchronous generating circuit 301 and generates a second pulse signal. The pulse
transformer 303 converts the second pulse signal to a second high voltage pulse for
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Reference will now be made in detail to the embodiment 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 to explain the present
invention by referring to the figures.  As shown in the appended figures,
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light curtain switches 5 are used for determlnlng the type of the vehicle.
And the control unit can control the triggering conditions, such as the time
for emitting radiating beams, of the accelerator based on the determining
results. 10Specifically, in an embodimengt in which photoelectric switches
10 and light curtain switches 5 are used for determining whether the
moving object 15 passes through the inspection area or not, attribute
information and profile information of a container truck, a van truck and a
passenger car etc are stored in the control unit 103. The light curtain

switch 5 is composed of a emitter and a receiver provided, such as, at
hoth cidec nf the 15 naceane and detecte the heinht information of the



30 field; and an electron beam emitting device such as electron gun 307
etc. configured to emit electron beams triggered under high voltage pulse;
an accelerating device such as an accelerating tube 305 etc. con figured
to receive microwaves generated from a magnetron 4 via a microwave
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synchronou |gna to activa power supply 309 to genérate a

first p se srg rth un 307 The transformer

con e nthe f? dglétl‘t 8% g‘ré“r%o“&?tﬁ%"pa&?%%%‘% %3%9(% t'fCtS the
a Y78i%fg %rag%t%dt&‘epaﬁa%ﬁén tHE %t%&?&ﬁﬁﬁ%@%é%‘t Byags that
firSRHAIRCU Al &S st Brane 8 IBRIFA S 4nt Idbthe ARQST ik fdlﬁ'?én SWlfch 5’
acdtsEiendhofthanavettioh heftse titdenmesswaougitin BODSIARS HWeper not is
bylerretedrird| speseime 10 this mrgnerdnaged stadisviver kahaeeved theontainer
wholk dosefersatdr dloaszhothgeinspatei dgrayehetin stresh spftemtFOCaomobls the
system 103 determines that the driving cab part of the vehicle passes

through the inspecting area,
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35 that is, after the magnetron 304 works for a period (normally requires
10 seconds), the system is activated by software, the AFC
frequency-stabilizing device is operated and stabilized accelerating
electric field is formed in the accelerating tube, then the control system

1Q%:Is3e 5 ReAm SN dRSEHCIAR TS RERM 8@%@’}%@&%{&{8}}9 MR tron
thSeBHJ?%x@Qé’X@JI%PeQIXg}%g%@/ éhe%t%lce%r%' igut?}et rzligge%lrngnco&%g ﬁ) VISR form
3G mmedalely 40 and Stable Xay puice & geperateditne |
acce eraﬁng fubé 305 BCCo ingly. Therefors, in hECRHURTEIEE T BRIRS
inventjon, when the accelerator starts work, the microwave system 300

starts WBFQ iMFndaiatsTy Sttt the MestroRiBE R EIFIHY delgls counter
dSESTRBES Wt@%&?éﬁ%feﬁﬁ?lﬁt%@% RS AYiel dpting/pets thethrgpatroller
eriifingf iihstelsction i reebibe dasylentaiomion dystetsigRstate Bhectiaple system
barmaagitti dodesdten b tameny blemitjete chonbenmadndirrdibting dreamring
fonwoaeringpectiomisrfurtter essitheds Hougenotodhéhesapidiieannto standby
entigsidnief wedcanlenaton thaghieyeds betoalso the part, such as the

driving cab etc., that does not need to be scanned with the radiating

beamsiga# te +asiaeds 3pdihR damage igithe shiver dlsin Eﬂgtgéééa%%”m, and
begMeR G %@@R’&dshoﬁiﬁeoéygtﬁ%@ﬁﬂﬁ@ﬁg HSPEIIRNP AL vehicle, the
MANRRERISShARRRLI RS, YRR IUIEL COMPLISSa 8 1R e i
regpgrp%l}é% Ilgﬁglp%ftealsn gtvevrlltlc ganda %I%r\}nm y¢ |cg£]tc0|e ém eié?edg tem
under the ground, o thgéassa §antgtge exit difection 1o u&iT it Whetiar
the vemele o be nepactsd ei%%%‘@ssltﬁ I?é)égéfgge?)?ln%f?adﬂcf 158 H00psCtken the
veeﬁfg% dHSTRG BWESFISHh thieparssigatey P EBENED it ke RegThdream after
TEEHBAGNG Price X Shentesiaae i emablsinignis faban20ms mibalre system
oBREREbCoraik e MhelPntidRdurn bexdesmeniad dsttotiogslataTHWhen the
sySterataneis ey wher ided vbhivtdinlmibmeniche fassayd ssdemeEirSty, time
tHeyirspadirguctinniveils B kie thiguyered frone -3 mihicle tbAl Bursdodvandess. In
thelpiassage, anitthedrifitg sikeation dfdkasveaierdingatermined in
combination with the rapid responsive light curtain switches 2. If the
vehiclwidiives |E$@J?ﬁes§3§§§ﬁ98n tﬁ@aég@tﬁgge&ﬁﬁmgng }ﬁsvxsﬁl%%j%@h@f the
PaSRIFRA EH&%’@ € i
vehicle spe%{d@ . n%l trﬁsgqg)gs?ejr%l%tc?%%ges into ?é%ﬁ%tﬁ@?ﬁa%%%rﬁhmy‘
syste s.the microwave.system 300.generating microwave, and

e i ar e L A e R B DG g i
the fn%‘c Wave Transrer S R A0S He R AR S B ST AR R RY i th g omprising:
alCHE TSR 368, THE SR kSRS R JTO A DA Wy Bt container
BT ANESLRISE ARA B PR SHICR MG SiHRedpBRssagR OF Mdfi a second
pRETENRIfE sSaite 10 i iR rekeiipr Attiecodnible sbilded raiehl AstghpGiriving
viedh Paithoh cheahepaedoriethisassse, threughiclsihspertedis deteaninedscan
tobegingositpin®rdrat kiog gmieg closedoserarackdbased mdithie sstatenaf e scan
lightpeatianrnfevitbh &cand wifferdne S passed gaeripg wenaiinng atenadepted

with the vehicle type. If the vehicle is an enclosed van truck, the electron

gun 3Ag-athe acceiRialofkimihn sQRBEOkRY B0 MNSRIBAO RS 11 of
iIrgmedialely afRrdhadving £aBPaLt RASSESBY- NG RIREY IIPEHDSRE, and
agerleratediwiiiy the glectriad l%@&{hg&ﬁg&%ﬁgﬁm%{g Bg. asss‘f"lagtej 19 the first
r @m&%asgér?, fxtﬁrat q egrllg <t)? #_{lé%gen;[lthan %pe%t?g’g e\é?n f:trrn'ligung%levice of the
sggner%én or 1o t &&tpg{r} f<'§1n(.j,?a e quick resa%(t)ns‘lve ignt'cartain

SWItCh 2 Jetacts The Vare & A NG st 8 P assh g e A% S G HRSBETHPSY

system 300 determines that the container truck is passing through the .
passatj'9uhAR T absvRnighthaprsie RinksnEoNPstREPR B VMg daprribed,
oftheWerie eqracdats dhpyUgRsthekitlspdatithg arediarobenss derechsdmaads an this
pasbipdjBrmal ihgendeatetinafferthehdrivimgiohts padt efithieofaheaingention, the
truck has passed through the inspecting area, the control system 300

controls the electron gun 310 of the accelerator emitting electron beams
immediately. The electron beams are agcelerated with the electric field in

the accelerating tube 305 and form radiating beams after shooting at a

target to inspect the container truck by scanning. When the vehicle

drives out of the scanning passage, the vehicle counter decreases by one,

and the whole accelerator entcrs into closing state by the controller 103,
nr the alectron airin of the acecalaratnr entarce intn clocina otate The whnle



According to the invention, an image inspection method for moving object
and an dodging method for a moving object being image inspected are
provided, comprising: a first determining step S10 of judging whether the
moving object such as a container truck, a van truck and a passenger car
et VS IO PASSALE PHIt A ResRNE drlefnping step S12 of
judging whether an area to be shielded, such asthe driving cab part, of
the moving object passes through a radiating scan area; and a scan
imaging step 314 of triggering the accelerator to emit radiating beams for
scan inspection after the area to be shielded passes through the radiating
scan area. Further, in the first determining step, the method further
comprise: a step S11 of triggering a microwave device of an accelerator to
emitting radiating beam and generate microwave when the moving object
passes into the passage after the first determining step; and a step S13 of
triggering an electron beam emitting device of the accelerator to emit
electron beam during the step S14 of the scan inspection. Although an
embodiment of the present invention has been shown and described, it
would be appreciated by those skilled in the art that changes may be
made in this embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims and their
equivalents. MCSLLP WHAT IS CLAIMED IS: 1. A system for
imaging inspection of a movable object, comprising:  a first detecting
unit configured to detect whether a moving object to be inspected moves
into a passage or not; a second detecting unit configured to detect
whether a part to he shielded of the moving object passes into the
passage or not and generate a passing signal after the first detecting unit
detects that the moving object to be inspected moves into the passage;

a scan imaging device configured to emit radiating beams for inspecting
the moving object to be inspected by scanning; and 10a control system
configured to generate a control signal for controlling the scan imaging
device to generate the radiating beams according to the passing signal
from the second detecting unit.
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2. The system for imaging inspection of a movable object according to
claim 1, 15wherein the scan imaging device comprises an accelerator
having: a microwave system configured to generate microwave
electromagnetic field; an electron beam emitting device configured to emit
electron beams; and an accelerating device configured to receive
microwaves generated from the microwave device to form the microwave
ejeptromagoeid Neltfgsaccelerating electron 20beams generated from

the electron be emitting device and.directing the .accelerated. electron
bearﬁsﬁ&%ﬁ%ﬁr}ﬁlﬁgﬁ%mspecgon Q5 vable B Ecgwﬁgl%'stem for

er to genera?en}?ray Beam. es
imagingrinseectiog ehi moihie dhjedtaccoiitptoa atainig oijerein teeinspected
control system starts the microwave system when the first detecting unit
igo(ygfellﬁg theA&igRE o Me moving object to be inspected passing into the
passages@nt dpeneiagesat contiighsigrial fotad miuitiry thestestron gaelded of the
emitting device to generate elect e f ' j '

. fi
B R A oA AR RSSO TR er e o
abgerdingudiclained, BOWheneiv ittgobjectiorbbéasnestpittingydevite the passage;
comprises:.an electron gun. i ' r ' ratl :
o A AR SO A G B o v
edbptcotoduritspbetabbyaiedisngnabled;

a control system configured to generate a control signal for controlling the scan

MCSLLP

imaging device to generate the radiating beams according to the passing signal from the

second detecting unit.

2. The system for imaging inspection of a movable object according to claim 1,
wherein the scan imaging device comprises an accelerator having:

a microwave system configured to generate microwave electromagnetic field;

an electron beam emitting device configured to emit electron beams; and

an accelerating device configured to receive microwaves generated from the
microwave device to form the microwave electromagnetic field for accelerating electron
beams generated from the electron beam emitting device and directing the accelerated

electron beams to a targeting in order to generate X ray beam.

3. The system for imaging inspection of a movable object according to claim 2,
wherein the control system starts the microwave system when the first detecting unit
detects the signal of the moving object to be inspected passing into the passage, and
generates a control signal for controlling the electron beam emitting device to generate

electron beam after the passing signal is received.

4. The system for imaging inspection of a movable object according to claim 2,
wherein the electron beam emitting device comprises:

an electron gun triggering control device for generating a triggering synchronous

10
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a pulsing device for generating a first high voltage pulse according to the

triggering synchronous signal generated by the electron gun triggering MCsLLP

control device; and an electron gun for emitting electron beams according
to the first high voltage pulse. 5 5. The system for imaging inspection of
a movable object according to claim 2; wherein the microwave system
comprises: a microwave pulse device for generating a second high

@?ﬁﬂ%@ﬁ%ﬁgﬂﬁl allovdnpigiowavesopuaedor regeitingithaddednd high
voltage pulse and ggneratin 10microw Ve ol . The system for ima 'nq, .
inspddtidiing 45H5Y BFegSBfg%tf%e Hiihg €8 SRatdes PRessint ety egering
sighalrisngeneiaietioafieritbe hpidiowlaveeleutionagnitccfieldisistabilized.

15 7. The system.for imaging.inspection of a moyvable gbject |

(0 CAEIEHRE EITHE ROV S oS b Rt ) T ERERI G hee puis.
imaging inspection of a movable object according to claim 7, 20wherein

the part to be shielded.is a driving cab of vehi i :
et 5 S80I oA e LS HsBeriuc ok 38 s eIl to clim 2,
deleraiinihg viepohjudgisgwheth@iste moving object moves into a

passage or not: 25a second determining ste (fele] (o]

be S O B e

the passagevend generatton passimg siyghatcand highscalirinanilig sep snerating
generating a control signal for controlling a scan imaging device to

generfr{e radiating beams according to the passing signal, after judging

that the

6. The system for imaging inspection of a movable object according to claim 3,
wherein the control signal is generated after the microwave electromagnetic field is

stabilized.

7. The system for imaging inspection of a movable object according to claim 1,

wherein the moving object is a vehicle.

8. The system for imaging inspection of a movable object according to claim 7,

wherein the part to be shielded is a driving cab of the vehicle.

9. An dodging method for a moving object being image inspected, comprising:

a first determining step of judging whether the moving object moves into a passage
or not;

a second determining step of judging whether a part to be shielded of the moving
object passes through a radiating scan area in the passage and generate a passing signal;
and

a scan imaging step of generating a control signal for controlling a scan imaging
device to generate radiating beams according to the passing signal, after judging that the
part to be shielded passes through the radiating scan area, to emit fadiating beam to the

passage and inspect the moving object by scanning to dodge the area to be shielded.

11
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30part to be shielded passes through the radiating scan area, to emit
radiating beam to the passage and inspect the moving object by scanning
to dodge the area to be shielded. 10. The dodging method for a MCSLLP
moving object bein.g image inspected according to claim 9, wherein after
the first determining step further comprising: a step of triggering a
microwave device of an accelerator of the scan imaging device for

emitting the rasliatingheami togenermta gnitievtaxanyhiem teeimpyitgl according to

object 5passes into the passage; and a ste triggering.an electron

Heam Entargiaalice! ?f?fétggé%%ﬁl%ﬁfée&ﬁ,‘g éférc%gglrp B%glr%'during the

step of the SeAMiRgESEEaN microvldveTievbedgfngnaethbuldfor adfbwirgan imaging
object being image inspected according to 10claim 9, wherein t VIR o obiect
ARG SN B AT e AT S e s Sfhe obiec
imagesinspentgshaagordiny to claim 9, wherein a part to be shielded is a

drIVInag s%gl? 8% t[rrllegg\g/e%ﬂllcg:l%n electron beam emitting device of the accelerator to emit

electron beam during the step of the scan inspection.

11. The dodging method for a moving object being image inspected according to

claim 9, wherein the moving object is a vehicle.

12. The dodging method for a moving object being image inspected according to

claim 9, wherein a part to be shielded is a driving cab of the vehicle.
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