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TECHNICAL FIELD
[0001] The invention relates to a millimeter wave imaging

apparatus that receives millimeter waves radiated from

a subject thereby to image the subject.

BACKGROUND ART

[0002] Conventionally, in a millimeter wave imaging
apparatus, it has been proposed to receive millimeter
waves radiated from a subject such as a human body
thereby to generate a subject image from the received
millimeter waves and detect a metallic or non-metallic
weapon or smuggled goods hidden in the subject through
visual inspection or image recognition based on the

subject image (see Patent Documents 1 and 2).
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apparatus, it has been proposed to receive mllineter waves radiated froma
subj ect such as a human body thereby to generate a subject inmage fromthe
received mllineter waves and detect a netallic or non-netallic weapon or
snmuggl ed goods hidden in the subject through visual inspection or inmage
recognition based on the subject imge (see Patent Docunments | and 2).
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SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] By the way, as in a conventional manner, there is a
concern that in a millimeter wave imaging apparatus
which uses a line sensor including a plurality of
millimeter wave sensors to generate a captured image of
a subject, there is variation in properties of each of the
millimeter wave sensors. For example, there is a
possibility that a clear image cannot be obtained due to
variation in properties of each of the millimeter wave
sensors. As a result, accuracy 1in detecting an
inspection target object from the captured image may be
deteriorated.

[0005] More specifically, the millimeter wave sensor
includes a millimeter wave antenna and signal
processing circuits (an amplifier circuit, a filter circuit,
a wave detector circuit, etc.) which process the received
signals from the millimeter wave antenna. Accordingly,
there may be caused variation in outputs from each of
the millimeter wave sensors due to properties inherent
to these millimeter wave antenna and signal processing

circuits. The variation causes the finally obtained



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [0004] By the way, as in a
conventional manner, there is a concern that in a mllinmeter wave i nmagi ng
apparatus which uses a line sensor including a plurality of mllineter wave
sensors to generate a captured image of a subject, there is variation in
properties of each of the mllinmeter wave sensors. For exanple, there is a
possibility that a clear imge cannot be obtained due to variation in
properties of each of the mllineter wave sensors. As a result, accuracy in
detecting an inspection target object fromthe captured i mage may be
deteriorated. [0 0O051MWbre specifically, the mllinmeter wave sensor includes

a mllimeter vausm@antenidoand $harak, RLACERSE NGk fll t (@R a1 11 er
circuit, a filter circuit, a wave detector circuit, etc.) I'ch process the

recei ved si gnaltbefinemethmihlgorbbietadetcansera. Accordi ngly, there nay
be caused variation in outputs fromeach of the mllinmeter wave sensors due
to propelfP8Eli nherldrt invenhse wihith et eberave adet enndeandf siughal

processi ng circui hz The variation causes the finally obtained inmage to
beconme uncl ear PTRREPhUE2FefBcAPBRCHEEUFACHT BY1dehe itRspacto®n foar get obj ect

deteri tes. [ ' ich _h b de j ' f h
pr obl em has’ at OhrEAL &0 oo b Ehcsh AR ARar S Pol (pIBVENEF S t ho

captured image aromibel i WREheatiedUST L MAIdfathONn]iMiR{ARE! i3 Of each of
the mllimeter wave sensors in the mllinmeter wave | magli ng apparatus which
i mges the subjseatsousiingtiidenpllithaket ywofe didddingt €ppwayeu S eFseRhS.

images the subject using the plurality of millimeter wave

sensors.

MEANS FOR SOLVING THE PROBLEMS
[0007] A millimeter wave imaging apparatus according to a

first aspect of the invention made to solve the above
problem includes:

a lens antenna that captures millimeter waves
radiated from a subject thereby to form a subject image;

a line sensor configured such that a plurality of
millimeter wave sensors are aligned in a line in an image
forming region where the millimeter waves captured by
the lens antenna form the subject image, the line sensor
capturing a subject image for one line which is a part of
a whole subject, by millimeter waves received by each of
the millimeter wave sensors;

a reflector having a reflecting surface that reflects

the millimeter waves '‘captured by the lens antenna



MEANS FOR SOLVI NG THE PROBLEMS [0007] A mllineter wave inmagi ng apparatus
according to a first aspect of the invention nmade to sol ve the above

probl em i ncl udes: a lens antenna that captures mllineter waves

radi ated froma subject thereby to forma subject |nage; a line sensor
configured such that a plurality of mllineter wave sensors are aligned in
aline in an imge formng region where the mllinmeter waves captured by
the |l ens antenna formthe subject inmage, the line sensor capturing a
subject image for one line which is a part of a whol e subj ect, by

mllinmeter waves received hy each of the i meter wave sensors; a
reflector havi hgerehBriedyidg sherseides f?@ﬁl‘@é?%” theY Itoj fBeer waves
' captured by tngugggs antenna thereby to guide the e e" ed miIlineter

waves to the line sén
a reflection angle change device that, in order to

displace the image forming region of the subject image
by the millimeter waves reflected by the reflecting
surface of the reflector, along a crossing direction with a
direction where the millimeter wave sensors are placed,
changes an angle of the reflecting surface thereby to
sequentially change a reflection angle of the millimeter
waves by the reflecting surface, so that the line sensor
sequentially captures the subject images for one line;

an image generation device that generates, as an
image of the whole subject, an image including the
respective subject images for one line sequentially
captured by the line sensor; and

a millimeter wave radiation unit which is placed
outside a path where the millimeter waves captured by
the lens antenna reach the reflecting surface of the
reflector from the lens antenna, and radiates a reference
millimeter wave used as a reference, from a position
where the millimeter wave radiation unit 1s located,
toward the reflector,

wherein the reflection angle change device proceeds
to a preparatory stage in which the reflection angle is

changed until the image forming region of the subject



a reflection angle change device that, in order to displace the image
formng region of the subject image by the mllinmeter waves refl ected by
the reflecting surface of the reflector, along a crossing direction with a
direction where the mllineter wave sensors are placed, changes an angl e of
the reflecting surface thereby to sequentially change a reflection angle of
the mllinmter waves by the reflecting surface, so that the |line sensor
sequentially captures the subject imges for one |ine; an i mage
generation device that generates, as an imge of the whol e subject, an

i mge including the respective subject inages for one |line sequentially

captured by th%ﬂég%etﬁﬁqﬁﬂf#Pﬁpﬁnﬂn€¥|Hhﬂﬁ%e%a ggega%%a%%%nlgﬂgt which is

p outside a path where the i meter waves captured by t ' ens ant enna

reach the refl agttbngasudbase abtt hevdrdhbecte fraohhevens aphenna, and
radi ates a reference neter wave used as a reference, froma position
where the m || inmdtienetmayve avadisanisons uanid lpsatesc amed,a trewarrd dfhenr ef | ect or,

wherein the refl ectign anale change devi ce proceeds to afpreparatory st age
in which the reéMags formafdghs the cnHAbeatemtTave e diphee fremithg regi on of

the subj ect millimeter wave radiation unit overlaps the region where
the millimeter wave sensors are located, prior to
capturing of the subject image by the line sensor, and
then proceeds to an imaging stage in which the reflection
angle by the reflecting surface is sequentially changed in
order to displace the image forming region, so that the
line sensor sequentially captures the subject images for
one line,

the millimeter wave imaging apparatus further
including:

a correction value setting device that, in the
preparatory stage, determines, as a reference detected
value, an average value based on all of detected values
detected by the respective millimeter wave sensors, or
one of the detected values, and then sets, as correction
values with respect to the each of the millimeter wave
sensors, errors between each of the detected values
detected by the respective millimeter wave sensors and
the reference detected value; and

a detected value correction device that, in the

imaging stage, each time the subject image for one line

(v



image by the mllineter waves captured by the | ens antenna does not overl ap

the region where the mllineter wave sensors are | ocated and a region of an
image forned by the mllineter wave radiated fromthe mllineter wave
radi ation unit overlaps the region where the mllinmeter wave sensors are

| ocated, prior to capturing of the subject inmage by the |line sensor, and
then proceeds to an imging stage in which the reflection angle by the
reflecting surface is sequentially changed in order to displace the imge
formng region, so that the |ine sensor sequentially captures the subject

i mages for one, line, the m]limeter wave inmagi ng apparatus further

i ncl udi ng: 1s Lagyred: ibsh a}a‘? u n§et5f’|nﬁ@r’dé’\9ir€%°ttshég,e i9PteREd preparat ory

stage, determ . refer C | .._an erage val ue based on
al | gof det ect egg\?/%?sﬁg‘{s}ﬂ g‘t%@ gﬁggf/gft&% %‘g%ﬁ\eégtolﬂ\%n% T’Wﬁé?grm%\%%/e sensors,
or one of the QﬁHeQﬁEﬁhvaéiJé?_Sde?&QeHh% sme's,r&ﬁ)e@@wee%mnnﬁewes with

respect to the each of the mllineter wave sensors, errors between each of
t he detected valavessdaterd,ediby tHe coesgetcdh vealudsl, i emitenf wakéclsensors and
the reference detected val ue; and a detected val ue correction device

that, in the i Maghtly Bradde eeetrectinm t nelwsubpettingnedeyiter asnealine is
captured by the |line sensor, corrects the detected val ues which constitute
the correspondfRtF et ect’alhggeVit WaFRRACtr £ dégéct“éﬁrB?p?]ﬁ@W‘%spect ive
mllineter wave SEOSH S w4 e correction values, each of which is set
by the correction value setting device as a correction value with respect

to the coppespondi ng MddcoR®t gkpWay @FSENsPhve h HBB8]tHE emsAcRARIeASPECT Of
the invention, the "mllinmeter
wave radiation unit” described above may include a wave
absorber, or a thermal noise source which generates
thermal noise used as a reference.
Furthermore, in order to solve the above problem,
the invention according to a third aspect may be a
program which allows a computer to execute a variety of
processing procedures so as to function as all the devices
according to the first and second aspects. In other
words, the invention according to the third aspect may
be a program which allows a computer to function as the
reflection angle change device, the image generation
device, the correction value setting device, and the
detected value correction device.
[0009] The program described above is a group of
instructions in which instructions suitable for computer
processing are sequentially arranged. The program is

provided to the millimeter wave 1maging apparatus



wave radiation unit" described above may include a wave absorber, or a

t hermal noi se source which generates thernmal noi se used as a reference.
Furthernore, in order to solve the above problem the invention according
to a third aspect may be a program which allows a conputer to execute a
vari ety of processing procedures so as to function as all the devices
according to the first and second aspects. In other words, the invention
according to the third aspect may be a program which allows a conmputer to
function as the reflection angl e change device, the imge generation
device, the correction value setting device, and the detected val ue

correction devigeoufR009]aFheypr ogramsdesgy i b Qccﬂla?in{g | S @q Yy ouB, Of

instructions in which instructions suitable for conputer processing are
sequential |y acbangecicdtienpliogisam Astpmnamided, tihet BB okl hid@tan wave
i magi ng apparatus throughvari oustypesofrecordi ngnedi aor
may be provided to a user or the like who utilizes the
millimeter wave imaging apparatus, through various

types of recording media or communication lines.

EFFECTS OF THE INVENTION

[0010] In the millimeter wave imaging apparatus described
above, the preparatory stage, in which the millimeter
wave from the millimeter wave radiation unit is received,
1s proceeded, prior to the 1imaging stage in which
capturing of a subject image is performed by the line
sensor. The millimeter wave radiation unit radiates a
reference millimeter wave used as a reference. Then,
the process proceeds to the imaging stage in which the
subject image is actually captured.

[0011] In the preparatory stage, the correction values are
set with respect to the detected values from the
respective millimeter wave sensors, based on the
reference millimeter wave, used as a reference, from the
millimeter wave radiation unit. Once the capturing of
the subject image is started in the imaging stage, when
the subject image is captured, the detected value
detected by each of the millimeter wave sensors is

corrected with the correction value which has been set



comuni cation lines. Alternatively, the above program may be provided to a
user or the like who utilizes the mllineter wave inmagi ng apparatus,

t hrough various types of recording nedia or comrunication |ines. EFFECTS OF
THE I NVENTI ON [ 0010in the mllinmeter wave inagi ng apparatus descri bed
above, the preparatory stage, in which the mllinmeter wave fromthe

mllimeter wave radiation unit is received, is proceeded, prior to the
i magi ng stage in which capturing of a subject inage is performed by the
line sensor. The mllinmeter wave radiation unit radiates a reference

mllinmeter wave used as a referenge. Then, the prqQcess proceeds to the
i magi ng st age FATSAHPORAIRE <ivhj &t i?fath‘q sé%ltcﬂcﬁ%al )}’ai‘éﬁﬁ u%‘édghf 0011]In the

preparatory stage a'{,hf rcor{aece'gi on values are set with respect to the
det ect ed val ues Fporr? Y ?es%)e‘ctive mllineter wave sensors, based on the

refer e_nC?omi_bl | et g1, WRYEye USGEN BT thrRl BN GRFRtiSA AW pRG dMthdd Rt er vave
radi ati on uni Once the capturing of the subject image is started in the

i magi ng stage, ewbRNof hiestlij Beietierage viess €apiny, eth e tdheedericcotédeval ue
detected by each of the mllineter wave sensors is corrected with the
correction val 9é agvbhchfHds bedhinseter werreesponelings tcoreectedovithe det ect ed

values in the eparatory stage. 1.
Ft):{lepcorrect%/on value based on the reference millimeter

wave used as a reference. Thus, the final output values
are less influenced by the variation. For this reason,
the captured image can be inhibited from becoming
unclear due to the variation in properties of the

millimeter wave sensors.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] Fig. 1 is a block diagram showing an overall

configuration of a millimeter wave imaging apparatus.
Fig. 2 is a block diagram showing a configuration

of a millimeter wave sensor constituting a line sensor.
Fig. 3 is a flowchart showing an imaging process.
Fig. 4 is a diagram showing that a millimeter wave

radiated from a millimeter wave radiation unit is

reflected by a reflector.

DESCRIPTION OF REFERENCE NUMERALS
[0014] 1...millimeter wave 1imaging apparatus, 10...lens

antenna, 20...line sensor, 22...millimeter wave sensor,



100121Therefore, even if there is variation in properties of each of the

mllinmter wave sensors,

the detected value of each of the mllineter wave

sensors is corrected with the correction value based on the reference
mllinmeter wave used as a reference. Thus, the final output values are |ess
i nfluenced by the variation, For this reason, the captured i nage can he

i nhibited frombecom ng unclear due to the variation in properties of the

mllinmter wave sensors.

DESCRI PTI ON OF THE DRAW NGS [0013]Fig. 1 is a

bl ock di agram showi ng an overall configuration of a mllinmeter wave inmagi ng
appar at us. Fig. 2 is a block diagramshow ng a configuration of a
mllimeter wavessensfilectONStad UkbNGclidd NGuSRRSOr 34Fi Gisp3abémdnkt! owchart
showi ng an i nagi ng process. Fig. 4 is a diagramshowi ng that a
mllinmeter waveneaddaatsd, fr dfh amiilikiaretrer wave radidttom unuhiti,s refl ected

by a reflector.

50...controller, 102...receiving antenna, 104...Low Noise

Amplifier, 108...wave detector circuit.

MODE FOR CARRYING OUT THE INVENTION

[0015] An embodiment of the invention will be described

below with reference to the drawings.

(1) Overall Configuration

A millimeter wave imaging apparatus 1 includes, as

[0018]

shown in Fig. 1, a lens antenna 10, a line sensor 20, a
reflector 30, a millimeter wave radiation unit 40, and a
controller 50. The lens antenna 10 captures millimeter
waves radiated from a subject and forms a subject image.
The line sensor 20 is configured such that a plurality of
millimeter wave sensors 22 are aligned in a line. The
reflector 30 has a reflecting surface 32 which reflects the
millimeter waves captured by the lens antenna 10 and
guides the reflected millimeter waves to the line sensor
20. The millimeter wave radiation unit 40 is placed
outside a path in which the millimeter waves captured
by the lens antenna 10 reach the reflecting surface 32 of
the reflector 30. The controller 50 controls operation of
the whole millimeter wave imaging apparatus 1.

The line sensor 20 is configured such that a



DESCRI PTI ON OF REFERENCE NUMERALS [001411.,,m | lineter wave inmagi ng

apparatus, 10...lens antenna, 20,..line sensor, 22... mllinmeter wave
sensor, 30...reflector, 32... reflecting surface, 34... displacenent
mechanism 40...mllinmeter wave radiation unit, 50...controller,

1.02...receiving antenna, 104...Low Noise Amplifier, 108...wave detector
circuit. MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0015] An enbodi nent of the
invention will be described below with reference to the draw ngs.
plurality of millimeter wave sensors 22 are aligned in a
line in an image forming region where the millimeter
waves captured by the lens antenna 10 form the subject
image. Then, the line sensor 20 captures the subject
image based on the millimeter waves received by each of
the millimeter wave sensors 22. More specifically, the
line sensor 20 captures a divided subject image for one
line in multiple times (an image of a region for one line
is sequentially captured in multiple times thereby to
capture an image of the whole subject).
[0017] Each of the millimeter wave sensors 22 includes, as
shown in Fig. 2, a receiving antenna 102, a Low Noise
Amplifier (LNA) 104 and a wave detector 108. The
receiving antenna 102 is an antenna for receiving
millimeter waves. The LNA 104 amplifies received
signals from the receiving antenna 102. The wave
detector 108 detects the received signals amplified by
the LNA 104 and subsequently signal levels of the
signals. Accordingly, detected values corresponding to
the signal levels of the millimeter waves received at each
recelving point are acquired from each of the millimeter
wave sensors 22, The detected values from each of the
millimeter wave sensors 22 are sequentially inputted
into the controller 50 (see Fig. 1), so that the controller

50 generates image data.

10



(1) Overall Configuration A mllimeter wave i mgi ng apparatus 1 includes,
as showmn in Fig. 1, a lens antenna 10, a |line sensor 20, a reflector 30, a
mllinmeter wave radiation unit 40, and a controller 50. The |lens antenna 10
captures mll. ieter waves radiated froma subject and forns a subject

i mage. The line sensor 20 is configured such that a plurality of mllinmeter
wave sensors 22 are aligned in a line. The reflector 30 has a reflecting
surface 32 which reflects the mllinmeter waves captured by the | ens antenna
10 and guides the reflected mlIlineter waves to the |ine sensor 20. The
mllinmeter wave radiation unit 40 is placed outside a path in which the
mllineté0ndyes capt whadvhyihh&ikens, atHenndldd&oreadrh ieuneé | gcting
surface :32 of the reflector 30. The controller 50 controls operation of
the whol e mi| | idiepEcemperet imaghagiappardatfos disgleolsg Therdflectisensor 20 is
configured such that urality of mllipeter wave sensqgrs 22 are aligned
inaline in afy gﬂéfaf“E)iEi iTRGt § e oY dYe uter égghéeﬂ?ﬁ]i%tsé‘rrf%\%/@%captur ed
by- the |lens ant a formthe subject.imge. Then,.the |line sensor 20
captures the s%gﬁgtai]c%ﬁaalrb%sde}ae%ﬂo n& T r%?cetrlo\’/‘\h%sw?b%‘ei%%d by each
of the millinetelHaYE SRR Se2dor M58 SPEGIfdseal | ¥, the line sensor 20
captures a divided subject inage for one line in nultiple tinmes (an inmage
of a regil001Ddr onél'é naillsmeeqrientival Fydeapiuredit nonikt i stiimes t her eby
to capture an i mage of the whole subject). [0017] Each of the mllineter
wave sensors 22uUtagdadeathaswtowntha migim2tea wevesveamtuaetehpa 102, a
Low Noi se Anpl itfhieefe (LNA) 104 1abnd a waye detector 108

ns antenna reach the reflecting surfac-cle- 3e2 of the
reflector 30, and radiates a reference millimeter wave
used as a reference toward the reflector 30 from a
position of the millimeter wave radiation unit 40 located
as described above. In the present embodiment, the
millimeter wave radiation unit 40 includes a wave
absorber, or a thermal noise source which generates
thermal noise used as a reference.
(2) Imaging Process by Controller 50
A processing procedure of imaging process executed by
the controller 50 in accordance with a program stored in
a memory included in the controller 50 will be described
below with reference to Fig. 3.

[0020] In this imaging process, firstly, the reflection angle
by the reflecting surface 32 of the reflector 30 is changed
until a region of an image formed by the millimeter wave
radiated from the millimeter wave radiation unit 40

overlaps a region where the millimeter wave sensors 22

11



receiving antenna 102 is an antenna for receiving eter waves, The LN A 104

anplifies received signals fromthe receiving antenna 102. The wave detector
108 detects the received signals anplified by the LNA 104 and subsequently
signal levels of the signals. Accordingly, detected values corresponding to

the signal levels of the mllinmeter waves received at each receiving point
are acquired fromeach of the mllineter wave sensors 22, The detected
val ues fromeach of the mllinmeter wave sensors 22 are sequentially

inputted into the controller 50 (see Fig. 1), so that the controller 50

[ . 0018y i.n Fi : 0 includ
2" opl acermnt Rbchateh s a0y GIEHP gt Enibpe ke BABE Bt L T ot

nMecnhani sm splacing a . . . ~mllinmeter
waves by the refd ept img SWiiaqer330 alonesaresQRISi Y MidAgkboph¥ith a

direction in which the mllinmeter wave sensors 22 are disposed. [001The

mllimeter waveefladitaid anglaidf #: nsillinsgpesedaves by the reflecting
surface 32 to a predetermined evacuation angle 6’. The
instructed displacement mechanism 34 changes an angle
of the reflecting surface 32 until the region of an image
formed by the millimeter wave radiated from the
millimeter wave radiation unit 40 overlaps the region
where the millimeter wave sensors 22 are located,
thereby to change the reflection angle of the millimeter
wave by the reflecting surface 32 to the evacuation angle
0’ (see Fig. 4).

[0021] Since the millimeter wave radiation unit 40 is
disposed outside a path in which the millimeter waves
captured by the lens antenna 10 reach the reflecting
surface 32 of the reflector 30, when the reflection angle
is changed in the processing of s110, the image forming
region of the subject image by the millimeter waves from
the subject captured by the lens antenna 10 does not
overlap the region where the millimeter wave sensors 22
are located.

[0022] Next, when the reflection angle is changed to the
evacuation angle in the processing of s110, each of the
detected values by each of the millimeter wave sensors

22 constituting the line sensor 20 is obtained (s120).

12



outside a path where the mllineter waves captured by the | ens antenna 10
reach the reflecting, surface 32 of the reflector 30, and radi ates a
reference mllinmeter wave used as a reference toward the reflector 30 from
a position of the mllineter wave radiation unit 40 |ocated as descri bed
above, in the present enbodinent, the mllinmeter wave radiation unit 40

i ncl udes a wave absorber, or a thermal noise source which generates thernal
noi se used as a reference. (2) Imaging Process by Controller 50 A
processi ng procedure of imaging process executed by the controller 50 in
accordance with a programstored in a nenory included in the controller 50
will be ¢{e82Bibed Hé&éww tid Hetefterdenabudo akFe pbtaind@020 4l restiit 9fi magi ng
process, firstlﬁ, the reflection angle by the reflecting surface 32 of the
refl ector 30 i $hehdagedtlimt ithe medivetef amvenagelipsededroyp the nillineter
wave radiated fr ?]the mllimeter. wave raﬂ{gtion unit 4 ps a region

overlg
where the milli ]é?e%éfv%‘é?]sr& A3E0N SR (Qaféd‘fet“seiie . Her é! “t he
di spl acenent n%%ggnléﬁggﬁiﬁpfth iﬂ?ﬁhﬁ%?onwg?%'%aH??EﬁHPthjEOéG'Splace t he

reflection angle of t met er waves by e reflecting surface 32 to a

predeterm ned guaru@dd AanwanR@ &bQorbdhetit Nshi1UGhetk diveplacaaetiorechani sm 34
changes an angle of the reflecting surface 32 until the region of an inage

formed by the miitifkteatitway entléich at ed wlavamhten graid iemet @helyalewr adi at i on
unit 40 overlaps the region where the mllineter wave sensors 22 are

| ocat ed, thereBpdignehangentihe ratd ecteitoptethgvalets t heawi |07 netrer wave by
the reflecting rface 32 to the evacuation angle 0' (see Fig, 4),

[ 0021] Si nce thé& aFP?ﬁeter wave radiation unit 40 is

[0024] Next, based on at least one of the detected values
obtained in the processing of s120, a reference detected
value, which is used as a reference in calculating errors
with respect to each of the detected values, is
determined (s130). Here, an average value based on all
the detected values obtained in the processing of s120, or
one of the obtained detected values (a maximum value or
a minimum value) is determined as the reference
detected value.

[0025] Next, based on the reference detected value
determined in the processing of s130, correction values
for correcting the detected values by each of the
millimeter wave sensors 22 are determined (s140). Here,
errors between the detected values detected by each of
the millimeter wave sensors 22 and the reference
detected value determined in the processing of s130 are

calculated. The errors are determined as the correction

13



di sposed outside a path in which the mllinmeter waves captured by the |ens
antenna 10 reach the reflecting surface 32 of the reflector 30, when the
reflection angle is changed in the processing of s110, the inage formng

region of the subject image by the mllineter waves fromthe subject
captured by the I ens antenna 10 does not overlap the regi on where the
mllimeter wave sensors 22 are |ocated, [0022] Next, when the reflection
angle is changed to the evacuation angle in the processing of s110, each of
t he detected val ues by each of the mllinmeter wave sensors 22 constituting

the Iine sensop0cd o aaiaiedsboaAN s mlI90Z3 Wy hendst ggt od val ues are

obtai ned as a result of th i'meter wave radi ated fromthe

millimet oxeve rataiti, ova e 6f 4Qei aofmecimedvame@ tdhece@sgehpi e the
mllineter wave radiation unit 40 includes a wave absorber, the mllineter

wave radi ati ontlyeipro@sem ¢ sofashit0|ismeerasnaveohaeitinn aralext wetkel y | ow
radi ant quantity, and detected val ues near '0" are obtained.. [00241Next,
based on at |eh3iPofe Bt the dateetedi valwes ofbtthenetprrasppad pt®cessing of

120, f det ect ed I whj f
cal cul ati ng. er POTUTIY T Pastioet ipat ehEr P Une Wt SEeER UAFUotn® s
det er mi ned (Slggﬂrec'f'%ﬁ’vaﬁﬁeévﬂéa%t“i%' y@cdq@sa%fteoan@k'thtehfénggﬁﬁ ted val ues

obtained in the processing of s120, or one of the obtaine ectted val ues
(a maxi num val geoosssAn ffamumxwahpb), thedetogdrimedh asltheaor efigpgnce

det ect ed val ue.
corresponds to an example of a preparatory stage
according to the invention.

[0027] Next, scan control is started (s160). Scan control is
a control in which the reflection angle made by the
reflecting surface 32 of the reflector 30 is repeatedly and
continuously changed within an angle range 8” which is
less than the evacuation angle 6’ Here, the
displacement mechanism 34 of the reflector 30 is
instructed to continuously change the reflection angle of
the millimeter waves by the reflecting surface 32. The
instructed displacement mechanism 34 controls changing
of the angle of the reflecting surface 32 thereby to
continuously and repeatedly change the reflection angle
of the millimeter waves by the reflecting surface 32
within the predetermined angle range 6”. Accordingly,
scanning of an imaging region by the line sensor 20 is

performed.

[0028] A value of the angle range 8” is previously set so
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[ 0025] Next, based on the reference detected value determned in the
processi ng of 5130, correction values for correcting the detected val ues by
each of the mllinmeter wave sensors 22 are determ ned (s140). Here, errors
bet ween the detected val ues detected by each of the mlIlinmeter wave sensors
22 and the reference detected value determned in the processing of s130
are calculated. The errors are determ ned as the correction values of the
corresponding mllinmeter wave sensor 22. [0026] Next, each of the
correction values determined in the processing of s140 is set as a
correction val ue mﬁth respect to the detected value of the corresponding
mllimeter wave sen 2 5153% The stage unti| the correction values are
set in accordahRalw %1%?&8? §IHG Spr BBEY %Fo?ubkﬁ fplB28EHRY st age from

S110.to S150) GOLT SSPONR oW XAl S of p{hef ALK eh agey gecording fo

the invention. scan co I's star an control is

a control in V"Bb%?léﬁ'se t'h%f k@%idr?r\;vﬁ@ﬂé & HRARi MYmbher i eddm@ rgur face 32
of the reflector 30 is repeatedly and continuously changed wthin an angle

range 0" whichaigsatedscdtean t he evacuation angle 0'. Here, the displacenent
mechani sm 34 of the reflector 30 is instructed to continuously change the
reflecti 6P0@AYl e ofNetle ﬁﬂdnmmaemommﬁesn@}'e tdeerceehiegtwhgtiser bace 32. The

i nstructed di spl acenent, necha 4 controls chan g of the a gle of the
reflecting surﬁ%%elﬁﬁﬁ?ﬁgréﬁ %ﬁﬁ@?ﬁuHH%gﬁ 8 B“E%B% %Hﬂ?neﬁ nge the

reflection angle t he II| ter wayges eciin ce 32
within the preée%er%1 ang ggr %e 6F gé%%? fy, %?g%HFﬁQ f an

i magi ng region 19Vaé1|?1% 1é Per e Ed v%Qh' Feﬁf‘éct[&p@lfe V@i 1Uin Of et RGvRANG! €
rangei s preV|oust set so
imaging apparatus 1, determination 1is made that
imaging should be terminated (s170: NO). In other
words, determination is made that imaging should not be
continued.
[0030] When determination is made in the processing of
s170 that imaging should be continued (s170: YES), each
of the detected values by the millimeter wave sensors 22
of the line sensor 20 is obtained (s180).
Next, each of the detected values obtained in the
processing of s180 is corrected based on the correction
value set with respect to the corresponding millimeter
wave sensor 22 (s190).
[0031] Next, based on each of the detected values after
correction, which have been corrected in the processing
of 5190, the subject image for one line is generated

(s200). The generated subject image for one line 1is

stored in a memory (s210). More specifically, the
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that the image form ng region of the subject image by the mllineter waves
captured by the I ens antenna 10 overlaps the region where the mllineter
wave sensors 22 are |ocated. [0029] Next, determ nation is made concerning
whet her or not imaging of the subject inmage should be continued (s170). For
exanple, if operation for termnating imaging is performed wth respect to
the mllinmeter wave i magi ng apparatus 1, determnation is nmade that imaging
shoul d be termnated (s170: NO. In other words, determ nation is nmade that
i magi ng shoul d not be continued, [0030] When determi nation is nmade in the
processing of s170 that inmaging should be continued (s170: YES), each of

t he detected vahbgsctbimtlge fodl bhedtire gweerazedsior sh2pwfcetbimgd bfie sensor 20
is obtained (s180). Next, each of the detected values obtajned in the
processi ng of 5280 issdederwired dhasedlmmachel comieenilone vahi d&t with

espect (0 1 e SO LESREACLIG L1 LIELEE HAYE SRTSET. 2R $1580ech 00311 e
by the reflector 30 at the time of generation, among a
plurality of lines constituting the whole subject image.
The subject image determined as the image of a given
line is stored in a storage area corresponding to the
given line, in the memory which stores the subject
image.

[0032] After the processing of s210 has been performed, the
process proceeds to the processing of s170. Thereafter,
as long as determination is made that imaging should be
continued, the processing from s170 through s210 1is
repeated. Thus, a stage in which the processing from
s170 through s210 is repeated is an example of an
imaging stage according to the invention.

[0033] Then, when determination is made in the processing
of s170 that 1imaging should be terminated (s170: NO),
the imaging process terminates.

(3) Operation and Effects

In the millimeter wave imaging apparatus 1 configured
as above, the preparatory stage, in which the millimeter
wave is received from the millimeter wave radiation unit
40 radiating the reference millimeter wave used as a

reference (s110 through s150 in Fig. 3), is proceeded,
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correction, which have been corrected in the processing of 5190, the
subject image for one line is generated (s200). The generated subject inage
for one line is stored in a nenory (s210). Mre specifically, the subject

i mage for one line generated in the processing of s200 is determ ned as an
image of a given line which is determned in relation to the reflection
angl e produced by the reflector 30 at the tine of generation, anong a
plurality of lines constituting the whole subject inage. The subject inmage
determ ned as the imugo of a given line is stored in a storage area
corresponding to the given line in the nmenory which stores the subject

| mage. |00321AGLer, e 1ROeESSNg Ates21M A% Becta pELiigTRd. ife process

pr oceeds to t processi ng er eafter etermnation is
nmade that inmagkayjsdtotthd gbeiscpatfiopuasi btyheh@nm@%%m@grfzmm Th3470 through

s210 is repeated. Thus, a stage in which the processing froms170 t hr ough
s210 is repeat ekieap\rcmeasrspbeo@sfechan tbnége ngn sgiage saggerdh ghich the i nventi on.
subject image is actually captured (s170 and thereafter
in Fig. 3).

[0034] In the preparatory stage, the correction values are
set with respect to the detected values of each of the
millimeter wave sensors 22, based on the millimeter
wave from the millimeter wave radiation unit 40 (s150 in
Fig. 3). Once the capturing of the subject image 1is
started in the imaging stage, when the subject image 1is
captured, the detected values detected by the millimeter
wave sensors 22 are corrected with the correction values
each of which has been set corresponding to each of the
detected values in the preparatory stage (s190 in Fig. 3).

[0035] Therefore, even if there is variation in properties of
each of the millimeter wave sensors, the detected values
of each of the millimeter wave sensors are corrected with
the correction values based on the reference millimeter
wave used as a reference. Thus, the final output values
are less influenced by the variation. For this reason,
the captured image can be inhibited from becoming
unclear due to the variation in properties of the

millimeter wave sensors.

(4) Correspondence Relation to the invention
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10033] Then, when determination is nmade in the processing of s170 that

i magi ng should be term nated (s170i NO, the inmaging process term nates.
(3) Operation and Effects in the mllineter wave i magi ng apparatus 1
configured as above, the preparatory stage, in which the mllinmeter wave is
received fromthe mllinmeter wave radiation unit 40 radiating the reference
mllimeter wave used as a reference (sin through s150 in Fig. is proceeded,
prior to the inlaying stage in which capturing of the subject inmage is
perfornmed by the line sensor 20. Then, the process proceeds to the imaging
stage in which the subject imge is actually captured (s170 and thereafter
in Fig. 3), [0084the ¢tmbogdimpartatesyribedgebovhe ther maocposingsl 0és are set
with respect to_ the detected val ues of each of the .{N!ﬁi mi_ier_vvave sensors
22, based on t AelHi3nd ekl 1naliie £ ¥ GG A8 AFRMIRtEt Rk thavetesdi® i on unit 40

I(fréglonlgns'lt::age g@g&%?ﬁgk@?gu%ﬁg\%gy ¢\ cgidf'tn%e tSOUbh'?é:I iﬁygrgt oin,S ?ﬁgrtEd in the
processing of s200 in Fig. 3 is an example of the image
generation device according to the invention, the
processings of s130 through s150 in Fig. 3 are an
example of the correction value setting device according
to the invention, and the processing of s190 in Fig. 3 is

an example of the detected value correction device

according to the invention.
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captured, the detected values detected by the mllinmeter wave sensors 22
are corrected with the correction val ues each of which has been set
correspondi ng to each of the detected values in the preparatory stage (s190
in Fig. 3), [0035] Therefore, even if there is variation in properties of

each of the mllineter wave sensors, the detected val ues of each of the
mllimter wave sensors are corrected with the correction val ues based on
the reference mllineter wave used as a reference. Thus, the final output

val ues are |less influenced by the variation. For this reason, the captured
i mge can he inhibited frombecom ng uncl ear due to the variation in

properti the m | li wave sensors, (4) Correspondence Relation to
t he inveﬁ?ﬁg%rIE%Cikgh%Eﬁ%gsnent descri bed above, the processings of s110
and s160 in Fig. 3 are an exanple of the reflection angle. change device

according to the invention, the processing of s200 in Fig. 3 is an exanple

of the inmage genermbion ndleyd:Cq adeChh gy @ plaha tLBV@Ab heRinkhe processings
of s130 through s150 in Fig. 3 are an exanple of the correction val ue
setting devi ceaabuor dimgnhna theticentieenmidlichdtee proecessadgitofl €190 in
Fig. $ is an exanple of the detected value correction device according to
the i nveArP®n2 sWEHATt tBecelay NECOrg: a1suliafitlimadter wave i magi ng apparat us
conprising. a line sensor configured such that a plurality of
millimeter wave sensors are aligned in a line in an image
forming region where the millimeter waves captured by the lens
antenna form the subject image, the line sensor capturing a
subject image for one line which is a unit of a whole subject, by
millimeter waves received by each of the millimeter wave
$ensors;

a reflector having a reflecting surface that reflects the
millimeter waves captured by the lens antenna thereby to guide
the reflected millimeter waves to the line sensor;

a reflection angle change device that, in order to displace
the image forming region of the subject image by the millimeter
waves reflected by the reflecting surface of the reflector, along
a crossing direction with a direction where the millimeter wave
sensors are disposed, changes an angle of the reflecting surface
thereby to sequentially change a reflection angle of the
millimeter waves by the reflecting surface, so that the line
sensor sequentially captures the subject images for one line;

an image generation device that generates, as an i1mage

of the whole subject, an image including the respective subject
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a lens antenna that captures mllineter waves radiated froma subject
thereby to forma subject imge; a tine sensor configured such that
a plurality of mllimeter wave sensors are aligned in a line in an inmage
formng region where the mllineter waves captured by the | ens antenna form
the subject imge, the Iine sensor capturing a subject inmage for one |ine
which is a -unit of a whole subject, by mllineter waves recei ved by each
of the nillineter wave sensors; a reflector having a reflecting surface
thateeds.: the mllineter waves captured by the | ens antenna thereby to

gui de the reflected mllimeter waves to the |ine sensor;

reflecti omagegl éochangdiveviopiemially waptdeedt by diISEpllalee &tehesqrmage f or mi ng
regi on of the subject image by the mllineter waves reflected by the

reflectlﬁgdsurface of the reflector, along a crossing direction with a
direction where th

t d, I
of the refIect?ndn§&VF8h?H$W§W§%§%f1a§5§£2%¥ﬁ%?”§”§ ange(ggpefggit?gnagggfe
of the mylkifmter W@P{ev?hgi’e the mtltﬁ%wgwéwt%stuﬁedtb@aththentl ne sensor

sequential l'y captures t he subject i1 mages for one |ine; an i mage
gener ati emtdaviac@ehbht tigenafdd @sngasudiacenageef rétiecvholfeosubhect, an
i mage including the respective subject ages for one line sequentially

capt ur ed lbystawetdrime, sedsordiagnd a reference millimeter wave used as

a reference, from a position where the millimeter wave
radiation unit is located, toward the reflector,

wherein the reflection angle change device proceeds to a
preparatory stage in which the reflection angle is changed until
the image forming region of the subject image by the millimeter
waves captured by the lens antenna does not overlap the region
where the millimeter wave sensors are located and a region of
an image formed by the millimeter wave radiated from the
millimeter wave radiation unit overlaps the region where the
millimeter wave sensors are located, prior to capturing of the
subject image by the line sensor, and then proceeds to an
imaging stage in which the reflection angle by the reflecting
surface is sequentially changed in order to displace the image
forming region, so that the line sensor sequentially captures
the subject images for one line,

the millimeter wave 1imaging apparatus further
comprising:

a correction value setting device that, in the preparatory

stage, determines, as a reference detected value, an average
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a mllimeter wave radi ation unit which is disposed outside a path where the

mllimeter waves captured by the | ens antenna reach the reflecting surface
of the reflector fromthe |lens antenna, and radiates a reference millinmeter
wave used as a reference, froma position where the mllineter wave
radiation unit is |ocated, toward the reflector, wherein the

refl ection angl e change device proceeds to a preparatory stage in which the
reflection angle is changed until the image form ng region of the subject

image by the mllineter waves captured by the | ens antenna does not overl ap
the region where the mllineter wave sensors are |located and a region of an

i f d th BRY t di at f th il .
o at | o utec abes chhalt RE gt B il el ekl Al el el NabEtEShsor & are
| ocated, PidhetOr GARIMEERG A, dNEnsWl @6 dbfBge dbYal s ldhe tpga;w and

then proceeds to an 1nmaging stage in which the reflection ang y the

refl ectingtsuabaagrestivequent éatiyhchanged tone@edesf {1 thidpleert he i mage
formng region, so that the |ine sensor sequentially captures the subject

i mages fovavdeskhrers, errors tléwselnl | emtler ofvatiee i dmge cige dappaketsus f urt her
conpri si gf: a correction value setting device that, in the

prepar at stafestageby déber peRactine mBmetenc e et s valie @ aver age
val ue basre? on (%I gf de ec}ed, val,ues detected by the respective mllineter
wave senddTETOREC §55°6¥°G Bl et 8Rfled. val ues, and then sets, as correction

val ues with re%p%%fteét%de%hugf c&ﬂeecgi%xycﬁ&i% YEYE PENSRL S £ S bet ween

each of the detected val ues detecte e respective mllineter wave

sensors afdgheddf eiercehdeiefeed vahge;foandne line isacdptecd®dbyval ue
correction device that, in the inmaging stage, each tinme the subject inage
for one lthee limse cagptasredcdyyettre thiendeserigoy ,vaduesewihsch heowstiteteed val ues
whi ch constitute the correspondi ng subject |nmage and which. are detected by
the respedctd GBT TN MBS Swgﬂ/%ctsérﬁ%res?nw VRIERer o ebRttieshbyatifes, each of

which is rseet et%¥i t hemﬁ?ir rection vvealsue sett iwn?hs\tglvei (c:enaesc aoﬁzovrarhel%tsi on val ue
W th respecstp 6 the corn?%seproﬁvaai ng m T PT fret'e ve %ens&?‘. ' 2. The

m 1T met ef; evg iRk Nd aPP8L LS BeFOLdbA% AR EhetiThY device as a

correction value with respect to the corresponding millimeter

wave Ssensor.

2. The millimeter wave imaging apparatus according to
claim 1,

wherein the millimeter wave radiation unit comprises a
wave absorber, or a thermal noise source which generates

thermal noise used as a reference.

3. A program which is used with a system comprising:
a lens antenna that captures millimeter waves radiated
from a subject thereby to form a subject image;

a line sensor configured such that a plurality of
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wherein the mllinmeter wave radi ati onconpri ses a wave absorber, or a

t hermal noi se source which generates thernmal noi se used as a reference.

3. Aprogramwhich is used with a system conprising;, a |lens antenna that
captures mllineter waves radiated froma subject thereby to forma subject
image; a line sensor configured such that a plurality of mllinmeter wave
sensors are aligned in a line in an inmage form ng region where the
mllimeter waves captured by the | ens antenna formthe subject imge, the

I ine sensor capturing a subject inmage for one line which is a part of a
whol e subject, by mllinmeter waves received by each of the mllineter wave
sensors; millimetexr refivectensomyianp alighetdcinng durd dee arhaitmagé| ects t he

mllimeter waves captured by the |ens antenna thereby to guide the
refl ect edOTARTE SEAP D WH §§eﬂ%“%ﬁéahpﬁﬁe§éﬁ§8??Capture%ﬁﬁb %SFPBn angl e

change devi,ce that. in,order.to displac he i mage form tegion of the
subj ect @ﬁﬁ&@nﬁy??ﬁg EPFIfﬁ%?%$ﬁ%ﬁvgghrg?%egpgqsggs?ﬁé”lg%fé@?i%g surface
of the refheelOlma@eOft BnEriQasi WHIAH 1SG hant Wrtd wth flkr&pijeen where the

mllinmeter wave sensors are di sposed, changes art angle of the reflecting
surface thalghytdo wageentrieablyedhigpgeaahr effl ebki aniléigberofwhhe mllimeter

waves by the reflecting surface, so that the |ine sensor sequentially
capt ur es semsosgbj ect i mages for one |ine;

a reflector having a reflecting surface that reflects the
millimeter waves captured by the lens antenna thereby to guide
the reflected millimeter waves to the line sensor;

a reflection angle change device that, in order to displace
the image forming region of the subject image by the millimeter
waves reflected by the reflecting surface of the reflector, along
a crossing direction with a direction where the millimeter wave
sensors are disposed, changes an angle of the reflecting surface
thereby to sequentially change a reflection angle of the
millimeter waves by the reflecting surface, so that the line
sensor sequentially captures the subject images for one line;

an image generation device that generates, as an image
of the whole subject, an image including the respective subject
images for one line sequentially captured by the line sensor;
and

a millimeter wave radiation unit which is disposed
outside a path where the millimeter waves captured by the lens

antenna reach the reflecting surface of the reflector from the

lens antenna, and radiates a reference millimeter wave used as
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an i mage generation device that generates, as an imge of the whole

subj ect, an inmage including the respective subject inages for one |line
sequentially captured by the Iine sensor; and a mllinmeter wave

radi ation unit which is disposed outside a path where the mliirncter waves
captured by the I ens antenna reach the reflecting surface of the reflector

fromthe lens antenna, and radiates a reference mllinmeter wave used as a
reference, froma position where the mllineter wave radiation unit is
| ocated, toward the reflector, wherein the reflection angl e change

device proceeds to a preparatory stage in which the reflection angle is
changed until.the inmage form ng region of the,subjec¢i. i mage by the
millimetér WE@ggnggpt 4 6§ gﬁﬁrﬁgﬁs gﬁ?@ﬁngﬁﬁ%eg”ﬁ%¥n%vgrIgévfhg regi on.
wher e the ik ok Rl YYS SRS Ul ALLhOGRERL AA] @ region of an image

formed by mllinmeter wave radiated fromthe

radi ation unitwoxeel@phe hefleegican awpes ecl ez dndelvii BBt ©I0c88AS S aar €

| ocated, prior to capturing of the subject inmage by the |line sensor, and

t hen proceeds ravomn stargiingwstiagd hienrefiectionhengbf kecthiaoeangheéilby t he
reflecting surface is sequentially changed iin order to displace the inmge
form ng *8§i UR2E8JOF HEN & R0l $BASHIDISEIBRE APyt hapidhazetete subj ect
i mges for one IiQe %QF §Msten1fur£her C QPris%n orlap t a .correction
val ue setthg® d8VIBECT Hat PhP i ie® prebar at Ty "8t 476X MR P HEED as a

ref er encey et e ehetn{ Rl bt ANy AYETAGR Y3 S PASALAONld 2 Ofcgdfheost ed val ues

det ected by e respective m I neter wave sensors, Or one o0 e detected

val ues, and theBeSeiSmeasbgorthectnhIMimybduesawet ha despectirbm aach of the
mllineter wave sensors, errors between each of the detected val ues

det ect ed yllimeteesperti vedimithion meher owavbaserider segheh twkereftdreence
det ected val ue; and i )
millimeter wave sensors are located, prior to capturing of the
subject image by the line sensor, and then proceeds to an
imaging stage in which the reflection angle by the reflecting
surface is sequentially changed in order to displace the image
forming region, so that the line sensor sequentially captures
the subject images for one line,
the system further comprising:

a correction value setting device that, in the preparatory
stage, determines, as a reference detected value, an average
value based on all of detected values detected by the respective
millimeter wave sensors, or one of the detected values, and then
sets, as correction values with respect to each of the millimeter
wave sensors, errors between each of the detected values
detected by the respective millimeter wave sensors and the

reference detected value; and

a detected value correction device that, in the imaging
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a detected value correction device that,in the inmaging stage, each tine
the subject image for one line is captured by the |ine sensor, corrects the
detect ed val ues which constitute the correspondi ng subject inmage and which
are detected by the respective mllineter wave sensors, with the correction
val ues, each of which is set by the correction value setting device as a
correction value with respect to the corresponding mllineter wave sensor,
the programallowi ng a conputer to function as the reflection angl e change
device, the inage generation device, the correction value setting device
and the detected value correction device. stage; each tinme the subject

i mage forstage, l[davh itsmeapheirsadhjleyt tieage fer sensdine aercaetisretdhbydet ect ed
val ues which _constitute the correspondi ng subj ect inage and which are

det ect ed thy dhee reefoct iaparattd ithet detorhed yehaes swhigh romséitader ecti on

val ues, each of which,.is sef.by the correctjon value setti vice as a
correcti & e\,gpﬂléemomilpgsbg%{e to“flﬁgec%]?. e‘gbbﬁhiaﬁﬁ 195 ﬁ@{% q\%&ve sensor,
the program.al.t oy %lﬂxﬁ(?{@” [vd Qeggﬁél&?‘c}?%hteh@ofr%t:lzﬁ%t Lap,angl e change
device, the“image generation device, | € correction value setting device
and the def@rt@dvdadies Ctr BGLil cdeMd@8on value setting device as a

correction value with respect to the corresponding millimeter

wave sensor,

the program allowing a computer to function as the
reflection angle change device, the image generation device, the

correction value setting device and the detected value

correction device.
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stage, each time the subject image for one line is captured by
the line sensor, corrects the detected values which constitute
the corresponding subject image and which are detected by the
respective millimeter wave sensors, with the correction values,
each of which is set by the correction value setting device as a
correction value with respect to the corresponding millimeter
wave sensor,

the program allowing a computer to function as the
reflection angle change device, the image generation device, the
correction value setting device and the detected value

correction device.
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