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Current status and applications of UWB radar

Toru Sato!
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UWB (Ultra-Wideband) signal has opened new application areas of radio waves since US FCC defined it in 2002-2005 as the
weak radio emission having absolute bandwidth of larger than 500MHz or relative bandwidth larger than 20%. It is especially
useful in enhancing the capability of short-range communication and target detection. UWB radar is now regarded as one of
key technologies in realizing automated driving systems. This report briefly overviews the current status and promising
applications of UWB radar technology with main emphasis on human imaging and remote vital monitoring. Possible
applications of the technology in the scope of polar science will also be suggested.

L— X —Hifrdnesk, KRENZHEFE L TEFOBELZBHT L L %m%mf%towwgrv—ﬁ—mﬁ%é
NAHRBREK L —F =320 TH Y | REAELTECEBERE B BB 710 L5 KRBT ROME e B il b o>z o
—Z BT 570, EEENIEE KW~ MW, 7o 7B AT m~3E m &V ) KBRS @ 23
%héozmiiﬁﬁA X, MOEEICEEE 5 2 WX 0 FE QP 22 B G R A v Y Tons, L

— X 2T B B AR T R L SR L mmu@#ﬁmﬁ%ﬂm1Wm®ﬁ% IRREIC xS B,
L75>L Bl Z W XH#H L — & — Tl %2 OFITE 2B 5 72 121% 10cm FLJE O RREESAREEN K D H v, EiT W

P72 1GHz 2 2R Z H AT 5 2 LIdFEBLFEMTH 5, % Tk ERH RIS ZE B 2 (FCC) i 2002~2005 42
DT THUDBIE TR 2 5 2 7 WEIRBE O KL T, /NES) THIAHHE(UWB; Ultra-wideband) & i O Fi| Ffl 2
BB THICHRA LT, FOBIENEZ G LA E TRBEOEENFIE S, UWB A2 E L, HfET
FEBEHNC X U A D 76~81GHz N L —X# —HBIZEI D ¥ CToH TR Y, TS cm OIREESFRREDS AT HE
T3,

HE L — X =7 OB TEA T 2 HMTOLFEH, Flcr—F—1—F—Th s, BIfEDOL—F—1
— =X — A EIICER T HALERDH Y . B C/INUBICLRAN S D08, BENICITE T ERN THE
@ofk@&mﬂm&ﬁﬁ%mﬁﬁﬁk%ﬁéﬂfw B ZHUIKILCHE &ihm%%uﬂTéﬁﬁﬁﬁﬁWE

WORIERH Y | FHCEA O HETIIERIOEFFHINCE S b b Z & idhn e TR,

T FH O e KO R \&Eﬂt THARTEREL, AES %%b%é L ThBH, Rl—ororotn (S
fERE CIRE D BT M OHAL) WNICHET D BENHE—-THIHAITIE, 2 2OT 7+ TZEINDIEFDOME
ZHEHWTRESRFMEHEET 5 TWsHEN A TH 5, L#L@ﬁ@ﬁﬁmﬂ HEE A ET A HEEIIX 0N
FIIFH X v, ZOREZEET A2 HN R FTEO—DON Ky 77 —RORHATH L, BHOL—F—I1TFK
WTHEZBEEZO Ry 77 —mRBEHWCEEOEEZHET S Z L3 Thb a0, BITAKRD X 512K HA
RHEEETHEAAEOEAIIE. Ry T T =AY MUVIHRT 52 & T, ﬁ@éﬁf%ﬁ?é%%% o3
THIENARRTH D, TO®RIZ, DB L - HEKOKE 0% TWiHETHRMET 5 FikEd Ny 77 — 5l
FHE LIRS, W 1 BT AERE EROLHIE LIZEAIC O W T, Bl Ttk () EARTIE () Ol
RA& "7 (Sahoetal., 2013), X OE SO EIIHEMR T MHEEZ RS, ZOFIEICIY | BIRHEERE A KIEIZm E
T LT, HEFEOOSITREDORIER L ARELE D, ZOFRETEZET T HiE 3 H-CTHLMN, [F
—HEEfE R B E O HENERGET D E 4B E2E LD, ZET VT TR IHEBSLLTT LA EL, 7
BTT 47T T TGS Z & T ZOMBEIZHISET 2 Z &3 TE H(Anabuki et al., 2017), = Z Tik, ¥
FHEOFEZ —ECmR L, HHEBNER/IMET D 2 & TREISE 2 MIET D Capon IEAFIH STV D

MNEDFHHNZEBNT Ky 77 =R Z2HHAT 2ICHD S 9 —2DFINRER A 20 (RS0 0A 72 & DR
) E=F—Tbhbd, RIREITFFECOHENC L VN EMEZA T TRY , (RREICHYS T 2 EEEDE B
ORI G IEREE B 2 HEET 5 2 E N AEETH D, X 2 1, UWB L —& —TH) 60cm OFEREN & FHIl S u7z
NEERHEROE S (B & OEFECG)EE (F#f) ZRFMOBEKE L TrT, L—¥—E5 TIIMFREHIC
FYE3 2% 5 BHBEOMS RN EBT 225, ECG IZRMT 2N 20l b EE L TWDL Z &R0 D, AL
DhT 4N TRELTH, ERRIEOREBUROMBINCE B L7 RQBEFE (MR O—MBE) I2XD .. Dk
EI T D 2 & B FHE & 72 o 7= (Sakamoto et al., 2016), X 3 (XBREE MR ORF R E T 273, BN LERE,



FRAN L —F =X DHEERERTH Y . WEREYICFEE L LHEROZLE b & O CLEFHCITECT 26 CTHE
EMMTATVWDZ NS, ZHICKVEREICE P —2 8 S5 2 L2 < Mk &0 2 B I = R
WI 5D ENAREE 72 o7, R VIHOERIIARCEELZFZRT 5720, BMETOFHAL AEETH 5.
Eiko@Ey, UWB L—F—(Z/NENICR LN D720, KRR —X—0 Xk 9 Zpm o 5308 S 720, ik
B2OSHFTCZOHEMMNSHTE S &L, d8E L TIEAMZHEICHEE L CTHKDOELZRET 5 Z &R0,
RUR R EOHEBYONA ZNAEREE=H—FT DL RENEILND,

References

Anabuki, M., S. Okumura, T. Sakamoto, K. Saho, T. Sato, M. Yoshioka, K. Inoue, T. Fukuda and H. Sakai, Ultra-Wideband
Radar Imaging using Adaptive Array and Doppler Separation, IEEE Trans. Aerosp. Electron. Syst., Vol.53, No.1, pp.190-
200, 2017.

Saho, K., T. Sakamoto, T. Sato, K. Inoue, and T. Fukuda, Pedestrian Imaging Using UWB Doppler Radar Interferometry,
IEICE Trans. Commun., Vol.E96-B, No.2, pp.613-623, 2013.

Sakamoto, T., R. Imasaka, H. Taki, T. Sato, M. Yoshioka, K. Inoue, T. Fukuda, and H. Sakai, Feature-based Correlation and
Topological Similarity for Interbeat Interval Estimation using Ultra-Wideband Radar, IEEE Trans. Biomed. Eng., VVol.63,
No.4, pp.747-757, 2016.

Conventional
2 2.25
Proposed
2 18 1 [ L 1
16 - =7 -
175 T,
15 Ty
14 - il * -
15 e gl AN )
—_ — yu's 4
£ . 512 - i’)% > -
- <+
E-| = 1 k- ‘-T [
= o .- & [
(7] 1 ‘D of .
I Tos | [ _
ok
06 b -M; ‘ o n
05 - -
' M 05 04 |- Co 9 -
i v g
0.25 02 + o ..
0 oo 0 L .I ¥ 1
06 -04 02 0 02 04 06 04 02 0 02 04
Horizontal distance(m) Horizontal distance(m)

Figure 1. Imaging of walking human with (left) conventional interferometry and (right) Doppler interferometry techniques.
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Figure 2. Displacement of human body surface measured by Figure 3. Instantaneous interbeat interval as measured by

UWB radar (black line) and electrocardiogram voltage (red line). UWB radar (red circles) and electrocardiogram (black line).



