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Millimeter-wave passive imaging technology receives weak thermal noise in
the millimeter-wave band emitted by humsn body and objects, and detects dangerous objects under
clothing in a non-contact, non-invasive manner. As a problem of this passive imaging, it is
difficult to judge the presence or absence of dangerous objects because the contrast of
millimeter-wave images deteriorates due to the influence of thermal noise in the surrounding
environment. Therefore, in this study, we investigated in detail how to improve the contrast between

the human body and the object by millimeter-wave imaging using an incoherent irradiation source.



B C-19, F-19-1, Z-19 (3)

1. HERFELYOE R

22k, EBEOKERTIE, FHYFCEEINLREFA 7 - BHREOERY I EEEMEC X HREEE
HECHRAHTE 20, ADBFIELCWRIIAAY =y bRV 77 2F v 7 8URFRY), JEEERYE OB
MBNETH 2, OO MROEETIZ, IVET 774 7L 2= v ZFEEDEA I N, SEGHEM
HWEoftHE LT 2 RINRZ ) —=v 2 RBfTbhTnb, ZORETIE, BETERL -ZHWBREDT 2
T4 THEBRICH L CHEHGE Z TV, 774N —EFELCHREZERT 22 R, REFKEDO A
R g 2 L DIFIENIE O N TS, 2LEDMER b, BT IF Ik - #iE L Th 5 5 BER D 2 /- DR
JEANEL . BEmEICE > Ty,

—HT, BADMEI VTR InFE CicRARE L _INVOERIDEREAETH IV Xy > 74 X
— Vv VEBEORBERENTHID TR L2 DERYED 5, v V7 HAPRAIN TR L
LT, 7274 7HRCHURTA A=YV 7ROy F TR FPMENC &, FHHORBEEEOMES
ZFeTVwI BB TFToNE, IVEANY T TA XAV VI TERBAIL 20PE» S0 ) LA,
BESLHOCATE R PR A L LTS L T2 I VDB & LCEHET 22 812k Y, FHIREC
KL CHE ST 256505 %,

2. WO HIY

AR, M1 ICRT LY CHEHRICATCl var—Ly o IV ERRE L. AMEiCH3 29
koav b 722 &M ET 2L CUROBHFELZRET 2L 2HNE T2, $72, Sy v THIE
To2TATRONREZEDP LA Vva—L Y PRy TA RV VTV RAT LT E L DI,
BERROREMESHETH 5 2 L 2R T,

AR TIRET 24 vae—L v PEEFFEIF L) v 74 b2 0b0THY, KWFfEDOT 7747
AAXA=T v TLEF2// VT4 200 ) PRS2 MEICHREN T 250 TH 5, RFEICED,
Ny TARXA=V VY PICHRTRIBICaYy P 7R MRHEIN, AV—T Yy PHHETEL L L DHIT,
WEZECHHAIN TS ae—L Yy T2 74 7HBEBERELRY, Xy TAX=V v 7 LEKDTE
RIFRE, ARy TNV ADARXA—V VY IREHTE 5, KAFEER—2 L T3 RGEEOFERILLET
ENITEIRE IR TR @ AL — 7 v b - @kl A XA =Y v Il cE 3,

\ Passive
[ ] Wmmmg
k Source (Active)

Passive
SENSOr Array

i\

(ANANMN
|'|I'l|'ll'l'l“'
A AN RN

Human body

M1 Avae—L Y MEEHERAWEIVET 2747/ X9 TARXA=V VIV RT L



3. WD

FEBRAREZN 2 IR T, AAXA-—VVIHEBRBILVYAEA A=Y VY ITRTFTHEEKINTHS, iKY AT
LELT ARV VIR TIR Lo ToFERE SN 1) FHOBMEES FEERE) fls 2 2E
BIEEZBHEL, A A=YV IZRTTL—ICXoT IV EERBREBRL T3, WEERRICAKEDEE
Bl L7z, BSEHIEF 2/ v IA4 P T L —THKINLTwE, 2OF /) v IA MET 7T 4 7HED
I nREREHVERNcCl AW oiEme Tz 50X RENARETH S L OFHEEE L TW»
5,

Illuminating
source
(Xenon light)

#5 ¢, = 80° y

‘ =4 (p[ = 65°
#3 ¢; = 50°
Object ( #2 ¢; = 35°

. 80cm #1 ¢; = 20° , N
’ ‘ Lens = ' I]lummatmg
bi / = | source
.y z e chon light)
| M = ! i
==

Object :plane 100 cm Imaging £}

Sensor array

K2 Avaev—L v b MRRFZHAWEIVET 2747 /%y v T4 2=V v 7 OEBESR

4. fFFERR

RNy TARXR=V v 7 BE T HERAY ) B2 CIFAEERELE e vae—L VY T O T
4 TARA=C VT, STRrSREBICBHT 24 vae—L Y T2 T4 T4 A=YV 7D 350FE
TA A=V v I R{TI o7z, W AELZ S 2 FERIT %%ﬁ#1®$ﬂ%f#2®&%%®i5’
BT 2R ATI VB2 5 2 & CTHREAEEZZM I TA A=V v 7% To72, %MD O FRKEIC
W %2175 EETlk \%%ﬁ#l@&%%\m¢#2%ﬁwuﬁﬁ®io;%%?6%%ﬁ®@&%ﬁx
ARXA=V Vv T "fTo 72,

ME A8 A, B, £ T I v /D 3004 A=Y v 7R 3 10k, X 3(a) I Hikb
BNy TA A=V T ORERERL T b, 8RR, BREOSAE. AMELPkoa v F 72 23K
Vo BRI, EREE I E 2B 7 O T RETER AR E K PR o BRI A3 JE PR oo B R & R I T

ZAEEEBAMEL D S/hZ v, —J7, €7 I v ZHITEEFE DK & 72 D YR O JE LR A3 AR o fE
JEIRE L FRRECH - 72,

%%%E%Emé&t4y:t—uvk??%47%%—9v7@ﬁ%%ﬂM@C?? BAR,
ZIvIRER->TWRGAE, FECREAEL» LR L 28&ICay P I X P KIEICH EL 7z, K
%T%Eﬁ¥%&t@\%m@%%ﬁﬁ#%W%Ltﬁ®&%¢#%®&%ﬁ#4}—y/7 i %
BCEhbbleEILOLNDG, —J7, BifEEF> T 254, %%ﬁﬁ%ﬁmé&f%ﬂﬁﬁﬁ%k&
o7, RO Z LCTEH D, ¢THICHAR ZH VT2 7= DYk & OELELIE 25 ¢ /7 I S [P 1



o572, Ty AV ETRAMOHELELTH 572,

WE 2 BEROBAZL R4 va e —L Y b T2 T4 7TA A= v 7OR%ZK 3(c)IicnT,
BN, 2T 3y ZHITIBE A EREES KR E W T, BT 3 BHEIFEOKZ L LTL D b [
ICHEST L CH RIEERICEND ed o7z, —T7. BREDY G, ¢ 77 QWS AEKEE NS o T
Fp O RRFCEN T 2 2 L TREEELKE LAY, a2V IR MBAERICLT,

Conducting plate Conducting cylinder Ceramic plate
w {! | > 0.1
L\ : A _‘_;‘
¥ -0.05
" (V]
@) /S TAA=D T
Conducting plate Conducting cylinder Ceramic plate
0.5
L) .
-0.05
[V]
20° 50° 80° 20° 50° 80° 20° 50° 80°
) P OT4TAA=D T (BEABEED
Conducting plate Conducting cylinder Ceramic plate
0.5
. L] . ' ] . . .
-0.05
[V]

#1 #I1~83 #1~H#5 #1 HI~H#3H#HI1~H#5 #1 HI~H#3 #]1~#5
©) 7 OTF4TFA A= (BBEHEF#ZE L)

M3 4 A= v 7R



IHic, HoNFERRT — 2 LA 28T 2 2 & TR0 G, TRk, MR A2 DL 7248
RuebR2, BWAEL X, 27— 280 o80%2 o0, KO T — 203 2 #EH TR0 %2175 2
BFEO—-2TH 5, BMEE ORI LT A TY XL IBEID 0 FH, iz L¥EE, @
{LEBH O IMEE1H O, AWK TIIEAD W AEF 2L 72, Bllid Y EH 2 S 5o e MRIcs T
5T ENTE, SRINEEZTR o7z, M EEORNIIKED b L —=v 77— 25 bFEE %
T2HE7 X FHLZHINOR > CT AT =2 %l 25w 7 = — X Tw b, Kif
KT L—=V T —2BIUVTAMT =2 LTHERALAET—2F, Ny 74 2= v R
JERIEZ A va—L Y T I2T4 74XV ShapHREBICBHELZLvae—L Y T
T4 TARXA=Y VI THRIE LT L) EEGRER W, PIRoIZK4 IR L7 e —F v — &
WTT - 77,

result
@ Conducting Plate O
DREROHE Smart phone ©
Ruler (conductor) O A
I - | - Cutter (conductor) A
Ceramic plate A
AR PET plate A
PE plate x 2
AERFIE: D AEEERFSE: X Ceramic knife (o]
HROSME #HHOSM | Conducting cylinder | O
Conducting sphere o C
|zEBE: | (RERE:X| |RERE:)| |BEBE:X| [MO 0o
M 4 Yk O7m—F v — L K 1 MEOIEIR, MHE DR

B OMBR, RLICRT X WEd Y (7274 7) IKnEINYROIIR, HEE DL
Tefg g, (A) S A AR O K & Wigk, (B) IS A JERTFME D R & WEFE MR, (O WS A BRI E D
INEWIERD 3TEHICHHCTE e, Mo Xdic, MHEZH VAT 274 74 A=Y v 27X 0G5
N7 3V BEERICHEMEE 28T 2 2 LT, koG, IR, MEZSBETE 2L 2Hb2IcL
776



3 3 0 1

Mutai Kevin Kipruto Sato Hiroyasu Chen Qiang 22
Near-Field Leaky-Wave Focusing Antenna With Tapered Dielectric Constant Distribution 2023
IEEE Antennas and Wireless Propagation Letters 1209-1213
DOI
10.1109/LAWP.2023.3236644
Mutai Kevin Kipruto Sato Hiroyasu Chen Qiang 1
Active Millimeter Wave Imaging Using Leaky-Wave Focusing Antenna 2021
IEEE Transactions on Antennas and Propagation 11
DOI
10.1109/TAP.2021.3137533
Hashimoto Takuya Sato Hiroyasu Chen Qiang 9
Near-field leaky-wave focusing antenna with inhomogeneous rectangular waveguide 2020
IEICE Communications Express 218 223

DOl
10.1587/comex.2020XBL0013

2023




K. K. Mutai, H. Sato and Q. Chen

Imaging of Object in Front of Human Body Phantom Using Leaky-Wave Focusing Antenna

International Workshop on Electromagnetics Applications and Student Innovation Competition (iWEM)

2022

K. K. Mutai, H. Sato and Q. Chen

Bistatic Millimeter-Wave Imaging Using Leaky-Wave Focusing Antennas

International Symposium on Antennas and Propagation (I1SAP)

2022

H. Sato, K. K. Mutai, T. Hashimoto, and Q. Chen

Near Field Leaky-Wave Focusing Antenna Using Inhomogeneous Rectangular Waveguide

2020 Int. Symp. on Antennas and Propagation (I1SAP)

2021

H. Sato, K. K. Mutai, T. Hashimoto, and Q. Chen

Imaging of Object in Front of Human Body Phantom Using Leaky-Wave Focusing Antenna

2021 Int. Symp. on Antennas and Propagation (I1SAP)

2021




A. Maeda H. Sato, and Q. Chen

Active Millimeter-Wave Imaging Using Incoherent Illumination with Multiple Incident Angles

International Symposium On Antennas And Propagation (I1SAP)

2021

2021

(Chen Qiang)

(30261580) (11301)




