creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804: 24011- 200000267217

20194 24



Design of IR-UWB Antenna for

Indoor Wireless Positioning

20199 2¢€ 25¢

Collection @ chosun



A®wE HB R
o EEL BT AAGANY =ROE AEY

Collection @ chosun



Collection @ chosun

>

>

=ures U
434 (9
A7 F (9
= )

2018 114



¥ = 7‘4} .................................................................................................................... iii
I Fé]’ .E'_ j} .................................................................................................................... v
ABSTRACT .................................................................................................................. vi
Xﬂ 1 ;g— /\1 % ............................................................................................................... 1
A 2 O] & HI T oo 3
A1 A IR-UWB # O] T A 22l o 3
1. UWB 755 ZJ] QL coeeeeeremrmemsteett ettt 3

2. IR-UWB 7] S B oottt 5

Al 2 A IR-UWB QFE|LE sttt 6
1. TR OLEILE BT romrrmmiismsnnsisiissississmssnssasassssssnssstusssstssasssssssssssssssssusssssasases 6

2. KT} OFE L} G covevemrnnieet et 8

3. CFEIL BEATF SFEFHE] coreerreeereereeeseis e 10

A 3 A IR-UWB #o]t] AT AT TFA e 12
1. Raw data G AL woerereereeeee 12

2. HI 7 HFEE TP A oo 13

3. Als @;ﬂ L 14

A, FAS TFA e 15

5. 22 Q)R] BT Z A e 16

Al 374 IR-UWB S| U A A 2 A EH O] A e 18
Al 1 A F-0OF7] QFE| L creeereerereneneiee 18
1. T-0F7] OQFEJLE AdZ] coeereeeeremeeeintsiiiet i 18

Collection @ chosun



X
i)

T

A

2. -°F7] StHIU Al E 2 o]

24
24
26

_~

MK

Hold= &

1.

31

vl
=

Al 47 IR-UWB <¢HeIL A 2

31

xé

=
=

Bl A4 9

A1A F-oF7] ¢tely A=A 2

A 2A gHolyr &

34
38

xé

=
=

(:1)_]._

=
PN

X
pi)

oF
_ZTI

41

f

pic)

-

N A FHZ)
N A FHZ)

Ay A
it

}4_
}4_

2]

1. 12k
2. 2%}

43

f

pic)

-

Ay A
3t

2]

45

- 47

L
il
o

XH

Collection @ chosun



19
921

3-1. T-0F7] QFEILF AFA] B oo

21
95
7

pyl

e

A

AlE e o

ilin

—oF7] QHHIL o]

=
QLN

1

;OL
o

3-3. AlQ

Ay A
it

.38
.39
40
43

A&

Eﬂq—g RMSE H]ﬂ

% qtelvel 7]
Zﬂ%

2=
=

=
=

4-2. A #g o] =
4-4. NVA-R661 &

It
o

Collection @ chosun



a8 2-1. 712 BEAASE A 283 UWB A28 1 E U] I e 3
23 2-2. ZU) UWB 33FEE B HJ oot nssnse s snscnsens 4
28 2-3. IR-UWB #@lo]t Al 28 Aa] 28 HFH s 6
T 2-4 thEEZT] CLE|LE o A] coevsrsensusstssusussussvssassusssssusssssassnsssssusssssassvssassnsssasassussas 7
T 25, AEF QFEHLE G A] «reeeereeeeseesssmessseessssesssseiss st 7
T8 2-6. B EFO] OFHJLEF G A] ceereerememremeeseieesene e ]
T 2-T7. & QLE|L} G A] evsessnsstssussussassnsssssnsssssusavsssssnsssssusssssasassssssnsssssasavssasassssasussvssss 9
% 2-8. HO|HE S OFHLF - e 9
28 2-9. Ho]HE 22 OFEIU A RFI T JEA] e 10
28 2-10. O U AT A A ZFE A O] 11
7 2-11. P TIEL EA] i 12
:7_% 2-12. IR-UWB },’ﬂ 0]1:4 /diq;q jl]_Xé ............................................................ 12
a9 2-13. 170 Zal el 41 A5 k9 Block Q& UiE g5 oo 14
T 2-14, ZE G IALE] DT GEA] T e 15
T 2-15. 23] FTE TLAIZ Q] cssmsssinsisiinssiinssissasssssiinssissussissasasssassnsssssasases 16
17 31 ACFSE Fo0F7] OFH[LF JEZ e 18
19 3-2. A|OFSF F-0F7] OFE|LF A Al FTA e 19
17 3-3. AFst Z-o}7] SFHLF AJBF O] A AT s 20
1% 3-4. A S F-oF7] otE|L} AFH BE A B o)A AT e, 29
a9 3-5. Aetsk =-oF7] <ty WAL El A B o)A AT e, 23
1T 3-6. A HO|H T S5 QFE|LE JLZ oo, 24
7% 37 ZoFS EHlo] W= 25 OFE|LF A TP e 5
17 3-8 Aot Ho|H = ZE gLl o] S A|BF o] A AT i %
7Y 3-9. AR ElolF = &% el YFEa g% AgHold Azl 27

Collection @ chosun



Y 3-10. AQERE "ol = S5 bHU A ZE AlEEolA A e 28
I 3-11 AQERE ol = S5 bHL WAREL AlE o] A ap e 29
T 41, A RS F0F7] QFEILE AP s 31
1% 4-9. A Z3 F-o7] oFE|L} AT E A AE ZH AT} i 39
27 43, AFAS Z-0F7] FHLF ]S ZA AT s 39
% 4-4. A Zs F-oF7] otE|LF HIAFSE]l =3 AT} e 33
2% 45 AZE HO|HE ST QFE|LE AFZ] s 35
Y 4-6. AR HolH = S5 QHHY dvjd s AR S A e 35
2% 4-7. A A HolHE SR L 0]5 ZA AT} e 36
a8 4-8. AZ3 HolHE & el WAFE ZA A} 37
% 4-9. AW BAZIE 5 AT [R-UWB l0]T] FoAd o 39
1% 4-10. NVA-R661 =5 IR-UWB #lold A% A& 2 F5 g9 40
1% 4-11. J%}Lé__ﬂ /;‘:]6‘:4!%].76] ..................................................................................... 41
I3 4-12. oteuol] w2 12 FAZ9] AT AT} e 49
2% 4-13. 231 FFo Aol AU HEAZQl BEA AT e, A4
_y -

Collection @ chosun



ABSTRACT

Design of IR-UWB Antenna for Indoor Wireless Positioning

Ho-Gyun Yu
Advisor: Prof. Dong-You Choi, Ph.D.
Dept. of Inform. & commun. Eng.,

Graduate School of Chosun University

The IR-UWB radar is an immerging technology to improve the existing
indoor wireless positioning systems by allowing accurate location tracking
within c¢cm range in low—cost and low—power consumption. In this paper
proposes antennas for IR-UWB radars and applies them to NVA-R661 modules
to verify their usefulness.

The proposed antenna is a quasi-Yagi antenna and tapered slot antenna. The
quasi-Yagi antenna 1is fabricated on a TRF-45 substrate with a dielectric
constant of 4.5, a loss tangent of 0.0035, and a thickness 061 mm. The
proposed quasi—Yagi antenna satisfies VSWR < 2 within 5.03 ~ 9.39 @z band,
achieving a wide impedance bandwidth of 4.36 (fz. The antenna gain is
measured to be 491 dBi, 541 dBi, 568 dBi, 6.46 dBi and 5.08 dBi in 5, 6, 7, 8 and
9 Oz frequency respectively.

Tapered slot antenna was fabricated on a TRF-45 substrate with a dielectric
constant of 4.5, a loss tangent of 0.0035, and a thickness 1.62 mm. The
fabricated tapered slot antenna satisfies VSWR < 2 within 445 ~ 12.03 (fz

band, achieves a wide bandwidth of 7.58 (lz. The antenna gain is measured to
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be 6.76 dBi, 7.50 dBi, 7.38 dBi, 759 dBi and 892 dBi in 5 6, 7, 8 and 9 (i
frequency respectively.

To verify the practicality of the proposed antenna, signal processing was
analyzed in terms of background subtraction, signal attenuation compensation,
and detection. The RMSE of the quasi-Yagi antenna is 6.77/64 and the RMSE of

tapered slot antenna is 6.7474.

= Vil -

Collection @ chosun



o= A F4 x4 W7 Fe7], AE, A o3 22 dE =4
oA A=, A, 2% =F% 2 A2 AR ST HAnh A9l A A

= old3 &8 EAE = Al2"o g2 GPS (Global Positioning System)$}
=23 g QA A 2= (GNSS: Global Navigation Satellite System) S°] &

A ol WAl HAT @A) ANHA g 9

2
o
ol
N
l-'lj
1t
=
fu(e]
o

th[1]
IR-UWB (Impulse Radio Ultra Wide Band) 7]4-& A8 83} #4H] d&Ho
2 AUeA ecm @9 FEs KA F4E VhsstA FoEN 7= Ay

Al Al2=E"lS A &8 Ao R e vare] AWE A3 (FCC: Federal

LN

Communications Commission)= <48 E4, 9% F4, % doly ¥ Ag
it
I=]

A

g Algld e AlaEE 2002 2€ol] WIZHE

Aek[2][3]

IR-UWB 7]l&2 dZE= A3 S ol&sto] F4l Az7t HxE] WhAbEof

Sy BEAEE AG e W A5t HelA FAHER BEBe A
NEE AN NEES WY FLOR AEs) Brk o] WY Fee BEE

o, olF JIWoE AAT dEte] B4 FHs] 1 BHIAS FUA5d
th Aok IR-UWB steltbel 84S 2537] 918l NVA-R661 4§ =0

Hgote] oAy e T3l HE=Y A AEE Plal - 248U S

Collection @ chosun



A FAZE v A, Als 3 B, AE 3 solth

=9 AL 2894 IR-UWB A"l 2 [R-UWB <SHeH U} 215 A 2] o
sk o]2S AMEdtoen, 3o A= HFSS (High Frequency Structure
Simulation) Z2IHS F3dto] QHHUE AA B AEdelA dto] AT kA

o 4ol At 3EA dojd AEUelAL Jmow e AA A7 @

ZAs990m, NVA-R661 RE H&3te] Ay FAZ99 HA84ds HEs)
3, 5l A At Aol tig Ags Perh

Collection @ chosun



Al 2 olE24 w73

A 1 & IR-UWB #olg A|2Hd

1. UWB 7]1&€ &

Bluetooth
802.11b WLAN

Cordless Phones 802.11a WLAN
Microwave Ovens Cordless Phones
Emitted ]
Signal J
Power =
= =
= 2
E —
= Z
2 =
“FCC Part 15 Limit”
-41 dBn/MHz |- — — — - -
UWB Spectrum
1.6 1.9 24 3.1 5 10.6
Frequency [GHz]|
8 2-1. J|&E PESS AIAE DN UWB AIAE! CHE = Hl W

Collection @ chosun



A= gl el Sel ] g3k UWB 87k 7152 3.1 e ~ 106 kel 9

T Al -41.3 dBmMkel FHEd=ek diA W Fe] 20% o

o
500 Mo o449l F3k B ES WEHES st k4]

1Y 2-29F #o], FCCAlM = 7 Fabg W2 UWBe &9 A5 A7]& Al
[e=]
-1

e Faoglew, e 4% st o

= e 72 Wde= ainl5]
_30 _
3.1 GHz ~ 4.1 GHz 7.2 GHz ~ 10.2 GH=z
40 | (Low band) (High band)
_50 i
§ -60 -
E
B 70 |
_80 i
_90 i
-100 | ‘ | ; ; |
0 2 4 6 8 10 12
[GHz]

8 2-2. = B =1t~ =tH

Collection @ chosun



2. IR-UWB 7]« &7

=4, HolHE e £22 dFo] 7hestth A 2-13 #Zo] Ad §F2 o
Z3 A& o FSH(SNR: Signal to Noise Ratio)oll Wl &sl, UWB2] tf 4

I Geoll slFshs 2 FudolnZ 1My ZollA 4 Mol sFEE 7=
of Fids B A LANS Sert w27 dEo] 7he st [6]

C= BlogQ(%)

(2-1)
A7IA, C= A &% (bits/s), B¥ 9% (Hz), S/N& A& o] 8 (V)
o] T},

AR, w9 F ns @9e HAE o] &str] wiiEol] Tl Hoju em ©
el A Ad E8llsol 7Hs stk

A, UWB 7<s2 Hxd ASE AREsH] wio] 2 duyA 9= 3
w3 22 58S A lo] Bebdo] v s ojurh[7]

IR-UWB dloltl= d8x A5E Watsta dAY 246 REe Sojes

NEE FA@T o WA 5 ANAE o] Gl BEEO fT9
Aelg BAT & glon, 4 -2 2k,
ct

3_7 (2-2)

Collection @ chosun



q7|1A, RE EAe AT, c= Weo &% = &-Falzkel A|7hate]th[8]

IR-UWB®| =x& 79 54 W82 219 2-33% 2ok

f 4L ot Transmitter —<

—
i T i

| i ’
|‘
| hr,o— Receiver <
>
f

8 2-3. IR-UMB dIOILT AIAES Hel 58 2

A 2 4 IR-UWB ¢Hel U

1. 39 get +3

Fg e <telv= =g obH U(fractal antenna)l9], H-$- Elo] <HHIY
(bow-tie antenna)[10], 2=3Z}o]¥ <te|y(spiral antenna)[11], 7] <teEHY
(log—periodic antenna)[12] &°] Stt. Fdiy <tHv= A&

7] A F2E 7S SHYE 74 2 o W gigEs zte HuE
TdE & Arh[13][14]

% 2-49F o], 7] QtElvE of 2] SHHY 84 Abol

E 7Y AR & Zole 84F T te TS F4ste We FIg

S 15

Collection @ chosun



o A

A

A~

YYY

(a) ti===D| SHIL} #= (b) &M Oi====J1 QtEILt
18 2-4. Ui===J] eteILt Gl Al

[kl

dg Tz QAN MEAoE YYHE T FASM, AAHe

2 27 A S 5o sttt Zag FxE Y 2-59 2ok

u o EVANEE A A
AA

A AL Ll
AL AL

Stage 2 Stage 3

(a) AIGHEIAD] I8 22X (b) 23 =4 X (c) AIJEIAD] JEAZN X

e otg = AlojHl~7] F}E(sierpinski carpet) 7%, I3 =4 (koch

N
B9 wo] QrElU: HE thelE QtElubel fAE MAE S Zth W
Elo] QrEUbe] Tz 19 263 T[]

_7_

Collection @ chosun



(a) 22 EfOI QtHILF = (b) &M 2 Et0l SHHILE

" 2-6. 2% EtOl CHHILE Ol Al

w9 gl SEUE We Ba Fug uie] gue AadedN T ALS

2. 183 ¢HEY 7

A3t oteY(travelling wave antenna)oll&= Ho|HE= &3 QFE|UH(TSA:
tapered—slot antenna), +% A Z = <ltg| }(dielectric rod antenna), & <Fg|L}
(horn antenna)’} At} o] gt <telv= UWB Al&=dle] 53 H5s AT
stu], dup ARolA FA B A H2a Alo] o] o] Atk & QHH| U= dyh
How <HHY el = AN HAF Hold ofEYyAleld S SAH = A
™ 50 ~ 180 %9 W& g FE ze=rh(14]

29 2773 o], & SHHIUY] Akl = dhr=

oflt
k=
rlr
(o,
i
oflt
o,
O

{=/Collection @ chosun



(a) Hletol=EE

Mo

eHHILE & (b) ¥F8 & oLt =X

8 2-7. 2 CHHILE OlAl

2 UWB dold Alzgle] Agdt Heoln= &

=

FHE AHgstel 7Byl Hols o Aswh
FH|U = LTSA (Linear Tapered Slot Antenna), CWTSA
(Constant-Width Tapered Slot Antenna), BLTSA (Broken Linearly Tapered

Slot Antenna), H]2t] ¢te|vH(vivaldi antenna)”’} $lth. o]# gt HolH= &3

ey <tElU= 125 ~ 170 %9 W2 &S zhet).

~

i T

(a) LTSA (b) vivaldi

(c) CWTSA (d) BLTSA

8 2-8. HIOIHE =X ¢HU BF

i}

_9_

(*ICollection @ chosun



H-Plane

*—&Plane

Propagation

02 2-9. HOIHE =2 HIL MR 74
3. ¢HlY 543 gehvlE

eI A Wrelr] 9% Fa shevE e erEue] 543 7se] An
i

g7

R4

il

o

A A, VSWR (Voltage Standing Wave Ratio)¥} 92 dyd~7t ot 1%
E 3z QHHU Ao A28k tely Alolo] dydx RAFow Qe w
AtE s Ame] oM WA 2 xdEdY. VSWRI wRAREZA(RL:
Return Loss)< tha3 2th[17]

_1+\r .
VSWR = 1 (2-3)
— 10 —

{“ICollection @ chosun



RL[dB] = —20log| I'| (2-4)

A2 VSWRE || =0, VSWR = 1 & wjo]t}, o]zl& mE zgo] oheu}
A&l B WA QoA o AL ot stelte] JddEs ool

2
Z Ao a9 2-109 2k

dB

18 2-10. CHHILE &

|>
Q
12
I
0
10

b SHEu dy s g e VSWR<22 AoH, dgldzo]l o 11
%7t WhALE = grolth

EA4), wrx]Adg W Z(HPBW: Half-Power BeamWidth)o] it wkx]d2

2 FHo BAF AZ717F Ak olgto] ALt 3 dB o]stE "ol AHOoE A
=, FA A (SLL: SideLobe Levels)> 99 HdJgk ol dB= X3
HPBWS} SLLS 139 2-113 2t} [18]

_11_

Collection @ chosun



Gain Level *

Minor Lobes

Angle(deg.)

a8 2-11. CHeILE THE S4

A 3 d IR-UWB #ojg AZA7 FA

IR-UWB #loly Azxe #4229 2-129F Zom, olef 2 A5 5

el Ao AdE SAHSA A

=

Raw data 77 —— WA AR HE — AT FAHRE —  HE A

Target

H f H ¥ 2
H
o
H ) i T E
Frame

200 w00 &0 P
Frame Frame

8 2-12. IR-UWB oIt Al Xel HE

1. Raw data 4l

o] Azt ol FH How
o olu HAC] A" AIE= U

i

=
o

_12_

Collection @ chosun



TP =T —f—rm +r,
A7IA, e HA FAlE AsoH, Al AseE FYHHAE et
o AE ry 13 w0l =

W7 A 37

Raw data 41 #H o ZHE ozl dHolHolA S HE Mo E
A& A A #Agoletar gk o Wi AR A A Helgk
o riE T 7 Urh[19]

nl2 FAE AsE R(t)
T3

R4

:[rlaTQa...aryl]tE UH
nl2 F21 A5

NS R(t), =o]=
oz BN & vk

o] =
R(t)=R(t)+R.(t)+ N (2-6)
28y A3z E AAS7] YA ROE Sl &=
Haf gkt

23 R(H=USV' =

m X nA EH7]—‘6£334 1

‘Low Rank
Approximation' & ©| &3t RE AA St

_13_

Collection @ chosun



J
R. = Zvidozr (2-8)

714, vt a= Rt 9% &% (A afHE ol 52 RO (WA
o] Holgts yEdth F2E s ROE 2 (2-8)& Ab&ste] Feth 4l

o RAA Rz 22 ROFts AAS HxE= S R(OE T3t 974
A g S 7a s

BlOCk 1 Block 2 Block 3 Block 4 se Block k

8 2-13. 1JH Zdle =4 MSE ki Blockl 2 Lie B&

a9 2-133 2], 3 e A A ZEjle] Holrl 22 ke 5o
Yol B5S vehd 9otk m) Zygde E nife ASER FAo] H
o] 9gJom o MZ=o oty }REE AU AE Jeldch 99 e
=

oM A daElE A2 A (2-9)9F 2k

_14_

Collection @ chosun



R, = (B+aK,)D, (2-9)

2

7IM, R Aol we A Az Al71e) A7F BAbE ddteltt. B Diol

<
HAe A4 AFEAE A FE ol FAA

Rl AT &g @l a=
b Ao, Kis nidl A Al&o] &3 &Folt. D= 4l Zddd & kA A
9 A=At

4. A€ A4

n=1
\ 4
T AE
rik)
‘ v
_ N=—th Cross — Correlation _ F@%‘? A%
m=ntl ¥ @9 Xn(k) )

I ]

r@fgﬂ%‘“;tfgi}j—] % an=arg max s | Xu(s)|

>

i
i
el
ol
Ll
2
o

STOP

_15_

Collection @ chosun



% 2-159F #el, rk)

dolH, k= F4

13} 435 3 (cross—correlation) 4k

o

l

28
B

15
=

(threshold) &

=
o

o}

j—

<
o)

2=
Hr

I
o

j—

<

B

bel tha

S

Ale] v o]

o2 Ay

o
1=

el

o

v 9 oo

WAL A7 Bol e ek ey b 2

)

o

He 78 2-15¢9 2t}

H}

oA A FHZS)

DI

23}

g 2-15. 2xH&

_16_

Collection @ chosun



AEAe H4e Behel Qo7 R-UWB dolr 9149 2ale AE o
&3] 2 49 AEE F4] ANNE AL F A o139l A el Bas

oh.[22][23]

%
R-UWB ol 914, D= A5A2 A48 Foho] 2
o]t

4 (21002 AFgakel 27) ol el W Aol tehte] 23k FHo|A A
B7lel 1% lde a9 2-159 ol 27 ool deldt el RES
AT IR-UWB dloltie] i8S 002 4osn Bxgstel A7
wAgoR 4% F 1o Aol AW olu 279 R @ FolA

ApshAl w =], o] Aol Hx i 91 7F wrh

e

0

El

_17_

Collection @ chosun



A 3 F IR-UWB <¢HHY AA 2 AEF
o) 4

dt oz [R-UWB dolfz &85+ Qv 2% <k Y (monopole
antenna)[24], 3} % <otEly(patch antenna)[25], ©°F7] & <tE|Y(Yagi-type
antenna)[26], Hlo|H = &% QFEHIUH27] 5ol 3

B =R s F-oF7] otH Y (quasi-Yagi antenna)®} H o] ¥ = &5 otE|L}

£ Ansys jit®] HFSSE AR&3sto] A7 9 Al&#olds a3
A 14 F-oF7] <Y
1. &-°F7] <¢HY A A

HoEEol A AR E-oF] SHHY FE= ¥ 3-13 2o

y
v

v

o S——

Woa director 2
% ; 2 Lpa ]
g director 1
; £y

_18_

Collection @ chosun



Ll
N
N

AQket F-of7] StHU= F3& 45 &4 & E 0.0035 77 0.61 mn
TRF-45 71 8-& A-83ko] A=stich ek WAL 9@ cholE8 ool
At o H} o] 55 FFAIZIV] flske]l S+ Ahe] 714 Y ¥H (parasitic
directors) & F7}8t4ith ot dyd A AHIES 93 50 Qo FHAHAE AW
Hi 2] s dvt, AIRbEE =-oF] QFHUe] AANMTE £ 3-13 2o

i

rl

3 3-1 A F-ofr] SFElL Al W

(<] mm)
EHlE 7] H 7]
L 32.7 w 33
L; 6.4 Wi 1.6
Lp; 14 Wpi 14
LDrJ 10 WDrJ 2
Lpr 75 W 1.4
Ls 5.7 W 2.6
Lo 75 Wini 2
Lo 3.2 Wone 1
L3 3.2 g1 3.8
L, 10.7 yop, 3
d; 0.7

Ak rElvE Al 9A AA Ao BAHE, 29 3-29 2ot

; L Lo
g W ----- 38,
director 1 &gj

(a) CHHILI-1 (b) CtEILE-2 (c) SHHEILI-3
=-0pJ| eteILE 2 MHE

rolI

g 3-2. Het

_19_

Collection @ chosun



Tl 3-29F o, SrElv-1e 714 i EE L

= 7R

+=-°F7] <t}

BA ps
olth QrE}-29 HElb-3 M WE dglHe) AHs 4F % e o
5% 9] A9 14 e S el E A6 F75hd
2. £-°F7] ¢ElY AlEHOIA £4
Ak F-ob7] QrElh AR PGE W oS AFHA AI: 17

3-33 2o

VSWR
w

B S

Antennal
Antenna2

= === Antenna3 (prposed)

(a) VSlRE S8 21

10 -

12
Frequency [GHz]

A O

9 |

o= == == Antenna3 (proposed)

Antennal
Antenna2

8 |

Realized gain [dBi]
~

g 3-3. X

Collection @ chosun

Frequency [GHz]

(b) OIS ©13t

orst E-0FJ| CHEILE AIZdI0IE Z 1t

iy

_20_



a9 3-33 7o), otElU-1& 454 Gz ~ 7.15 (z oA VSWR<2Z
Z3ato] 261 (ko] W2 d¥ds fogES Btk QY o5& 5 (i the el
A 461 dBi, 6 Gz tHjolA 580 dBi, 7 (h HAlA 650 dBi, 8 Gz ol A
550 dBi, 9 Gz thejel A 6.85 dBiolt}.

QFEIF-2% 460 Gz ~ 9.77 Gz oAl VSWR<2E wh=3te] 517 Wzo] 4l
< YYEE ggES B QtElY o] 52 5 (i thejel A 5.09 dBi, 6 Gz TH
ol A 492 dBi, 7 Oz el A 512 dBi, 8 Gz thejolA 7.88 dBi, 9 Gz thedol
A 819 dBio]t}.

FEIF-32 467 Gz ~ 9.89 Gz oAl VSWR=<2E wh53le] 522 (izo] 4l
< YYEE ggE S Bt QtElY o] 52 5 (i thejel A 5.09 dBi, 6 Oz TH
Aol A 6.05 dBi, 7 iz TGl A 6.82 dBi, 8 Gz WA 810 dBi, 9 CH theol
A 872 dBio]t}.

E 3-2. A Z-oby] el duEs g E ABlA A
32 = [Gy]
VSWR
QL1 Q-2 Qe i}-3
VSWR<2 2.6 517 522

3 33, AlgHEE F-opr] SHElL o] 5 AlEdeld A

o] 5 [dBi]
T34 [G]
oteL}-1 oHe|L}-2 otgL}-3
5 461 5.03 5.09
6 4.92 5.80 6.05
7 5.12 6.50 6.82
8 5.50 7.88 8.10
9 6.85 8.19 872

_21_

Collection @ chosun



E 3-2, E 3-33 2o, AAe F-ob] SrelbE rH-394 He vy

& 3
n

(b) 7 Gtz

= =
=

£&
!

i~ 9

e
by

N

(c) 9 G

18 3-4. et =-08| SeiL 8% 22X AlE2dIold Z21

_22_

{“ICollection @ chosun



29 3490 o), AR Fopy] HUE Few WAz AEHY de
=

rlo
-\
9
B

ol A e} atel] 7)o 3t
A ke QY E-HW(yz) B H-BW(xz)¢] WA S Al&dolA

1% 3-59F

ih)
o
i

—— H-plane [xz-plane] —— JI-plane [xz-plane]

E-plane [yz-plane] - E-plane [yz-plane]

—— H-phne [xz—plne] —— H-plne [xz-phne]
E-plane [yz-plane] 150 E-plane [yz-plane]

(c) 7 Gz (d) 8 Gtz

—— Ji-plane [xz-plane]

E-plane [yz-plane]

(e) 9 G

18 3-5. HMetet =-0FJ| CHHILE ZAIHE AlZcll0ld Z 1t

_23_

Collection @ chosun



19 3-5%F o], Al F-of7] <QtEIve] WAMAE AlEH ol A

At o ol M SAZR Wl JFH= AF A EE Beloh

i

A

e
i
M
9,
x
2,
>
rot
o)
o
o)
Ir
iy

% Qe WA xR+ 19 3-67 2

__ Lrn_Z j]:;;l__;]:;nl_; ?Wrn_Z m_3 Z
=] . é y

AQkgE HolH= &% <HHu= & 45 &4 A E 0.0035, F7 1.62
mE 2= TRE-45 7]3& Abgske] zlztsksitt. <tHve] o5& 7k 717

sistel vl el ALY &R wgy TxEE Fbshch dEuel d9d

_24_

{“/Collection @ chosun



(91 mm)
H 4= 7] H 4= 7]
L 60 w %)
L 40 W, 44
Ly 17 W 3.6
L 9.57 W 2.5
ey 8 W1 2
L3 7 Won o 2
L4 4.1 Win s 0.9
Ln 6 W 22
L. 22

AQet Srelv= Al @A A FAH o E45H, 29 3-73 2

(c) CHEILI-3

-2
8 3-7. Metst HIOIHE =% HHIU & wd

(a) CHEILI-1 (b) CHEILE

_25_

Collection @ chosun



% 373 o], bHlU-1& /1A HolHe &% reliolth gheu}-2
o oHEU-3eAE He del A dvhs A W L o5L o

Aol Abzh E B owk RS Frbekdr.

Realized Gain [dBi]

—&®— Antenna-1
<57+ Antenna-2
—{l— Antenna-3

4 5 6 7 8 9 10

Frequency [GHz]

8 3-8, Mete HOIHA =X 2HHIU 0I5 AIZdI0lE 21t

a9 3-8% o], ¢tHU-19] o]l5 A= 5 Gz YA 6.30 dBi, 6 Oz i
Aol A 7.38 dBi, 7 2 el Al 592 dBi, 8 Gz th oAl 7.74 dBi, 9 Gz th ol
A 834 dBio]t}.

QPEL-29] o5 A= 5 (i thHelA 695 dBi, 6 Gz thefelA 854 dBi, 7
Gz Tl Al 7.09 dBi, 8 Gz el A 7.61 dBi, 9 Gz tHF el Al 880 dBie]tt.

_26_

Collection @ chosun



SelU-3e] o5 Azt
(z ol A 7.49 dBi, 8 Gz

5 0z tHgelA 7.06 dBi, 6 Gz oA 855 dBi, 7
tfefell A 840 dBi, 9 Gz WSl 9.52 dBiolth.

AR Heold = &5 tHy AA HAHE 3 o5 Hlals ® 3-59 Zrh
F 35 AT HolHE &3 el o5 AlEelold 2
=52 (6] °]= [dBi]
T Qe -1 QFE| L2 QFE -3
5) 6.30 6.95 7.06
6 7.38 8.94 8.9
7 0.92 7.09 7.49
8 7.74 7.61 8.40
9 8.34 8.80 9.52
E 355k Zol, AT HolME &F chHE E-304 e o5
H A
AR HeolHE &3 ey dvjds hgF 2492 19 3-99 2
10 -
‘ === Simulation result of TSA ‘
8,
6,
a2
7
>
4_
2,
0 T T T T T T 1
0 2 4 6 8 10 12 14
Frequency [GHz]
8 3-9. MeHE HIOIHE =X SHHIL SHEA Y= AlsclolE 20

Collection @ chosun

_27_



I
jait)

3-99F #Zo], At HolHE &% dHly Ay s HYF Al EeolA
7

A= 362 G ~ 1156 O thejel Al VSWR=28 W5ate] 7.94 (el W2 9
SRs geEe Wy,

AHe HlolHE &% et A
.

(c) 9 G
8 3-10. HIotS HIOIIHE &2 o¢HU 88 222 AISd0old 21
— 28 —

{“/Collection @ chosun



29 3109 2ol ASHE EHleldE & ctEu: +

o, AR7} Hol¥E F2E we AAHUA HolWE &% ATY 2o Hel
o] wasT,

AEgE Holv= &% SHHU E-H W (yz) 3 H-BH(xz)ol A8 BAHE Al

120 240
—— E-plane (yz-plane)
“ -~ H-plane (xz-plane)

210

(e) 9 G

8 3-11. Metet HIOIHE =X QHHILE ZAHHE AIZdI0l& Z 1t

_29_

Collection @ chosun



’

23}

A

&l

=

B A

Holse &% relu WA

ki3

?_]:

a9 3-113% Ze], A

_30_

Collection @ chosun



A 4 ZF IR-UWB <telv A% &

A 1A E-o7] Y A R A

Htg o2 Aal AlAg F-opr] <telv= a9 4-13 2

>,
e
-,
o,
20
i
i)
i

(a) &&dH

8 41, HIE

Aotst F-of7] kP U= F1& 4.5 zk
+ TRF-45 7]l A 28} .

A F-ob7] erelY dvds o)

_31_

(*ICollection @ chosun



a— VSWR (Simulation)
VSWR (Measurement)

4.0 q

3.5 1

:
-
Frequency [GHz]
a8 4-2. MES =-0] SHHILE STWEA WE=E 58 210
Aodz golE 2 Aue
RS

& F-oby] etelut

Y 4-29F o], A
503 @z ~ 9.39 (2 tHHFolx VSWR<2E whalw, 4.36 (o] W

19 4-33 2

Y Ee nar
A5k F-ob7] SHHL o5 4 Az

A A+ gk

10 1
== (Gain (Simulation)

sesee Gain (Measurement)
8 1
g °7
= .y
=}
I
S 41
24
0 T T T T 1
4 5 6 7 8 ] 10
Frequency [GHz]
A5t =-0FJ] CHHILE OIS && 21t

J8 4-3. H
— 32 —

Collection @ chosun



Foop7] SHEIL o5 2% AdE 5 Gh ool A
491 dBi, 6 Gz HFANA 541 dBi, 7 Oz thFNA 568 dBi, 8 iz A 6.46
dBi, 9 G el A 5.08 dBiolt}.
A devtel B-dw 9 H-gwel A wabsle £ Aue a9 449

o,

29 4-33 o], Az

2

=

—— E-plane [yz-plane]
H-phne [xz-plane]

(b) 6 Gtz

—— E-plane [yz-plane]
H-phne [xz-plane]

H-plane [xz-planc]

- m
ik
3 240
—— E-plane [yz-plane]
20

(e) 9 G

Aet E=-0FJ| CHHILE SAIHE =3F

f [

J" 4-4. X

_33_

Collection @ chosun



)

Well A &

%0

il

Qe L}l

=-oF7]

]

my!
olo

X

Al Zaglo]

At

[e)
T

tE o}

my o
Tl— R R
i N N ©
o | X |3
~ _
52
Sl I > s
fm LO
— o3
N Y S
S|e |~ N
0 .
O X (N S
i K| ©
o
38
— |0
x| =|=
0
N m_v X ) o~
= ©
& | o
o
=8| =
T - E |~ |
= || o | — " —
iy HW — PHI™
o W_ a | o
m 0O

el

0

7 =
= "

el Az}

K
A

A2 A Hol¥=

i

o A4 AlaE Holw

A0s

A

A

A&

_34_

Collection @ chosun



(a) & (b) =&
8 4-5. MAS HOIHE =X SHHILE AHY

Aotsk Hold= &% dHUE F41E& 45 =42 #AE 0.0035 A4 162
mE 2= TRF-45 7] 3ol A 2F5Fd T}
AZgE HolH = &5 <HHY dydx 92 Aytes a9 4-63 2

e Simulation result
Measurement result

VSWR
o

Frequency [GHz]|

I
[

08 4-6. XS HOIHE 22 OEIL JNLEHA HAE =3

_35_

{“/Collection @ chosun



I 4-63 o], A3 Hoelr= &3 otHY dIds gYgE
= 445 (kz ~ 1203 Gz thollA] VSWR<2E w31, 758 (22
2 g9 &S 1o

AZ HolHE &% oheL} o= A}

A
o
i
<)

o
rlo
jules
&

rlr
q
fult)
,.Jlk
A
<)
i
O

—&— Gain results measured of TSA
11 4 -+ Gain results simulated of TSA

Realized Gain [dBi]

Frequency [GHz]

8 4-7. MAE HOIHE =X HILE OIS =8 21

I 473 o], A HolHE &3 <tEY o5 SA A= 5 HS
ol A 6.76 dBi, 6 Gz WAl 7.50 dBi, 7 Gz el A 7.38 dBi, 8 Gz o < el A]
7.59 dBi, 9 G thefel A 8.92 dBioltt.

Albg qtevhe]l E-dw 2 H-gwolA dAd 54 dakes a3 4-89
2.

_36_

Collection @ chosun



[ —— E-plane (yz-plane)

240

—— E-plane (yz-plane)
- Heplane (xz-plane)
210

120

H-plane (xz-plane)

240

—— E-plane (yz-plane)
++++ H-plane (xz-plane)

T E-plane (yz-plane)
H-plane (xz-plane)

180

(e) 9 Gz
02 4-8. MES HOIHE 23 OHHILE SAHHE =& 21
T 483 gol, AT HolN = & L WASE 57
& U Wl 54 WPl WEH T AFH PANHLS BTk
A=E "ol = &35 telutel FALSE Al2dlo] A8 Ho
U 54 v Aske E 4-29 2k
- 37 -

Collection @ chosun



& 4-2. A

3 HolHE &% otHue} )&

HolH= &3 QHHY 54 vl

tEl vt [30] [31] A AR ke
2 Hold= &5 | Held= &5 | Heold= &3
=7] (mm) 90 x 120 220 x 170 82 x 55
= (C) 3 5.25 7.58
o] = (dBi) 8.78 8 8.92

4o AR AL 152

g owgEE A% S 2567

< 9 4-90]H,

NVA-R661 X & 9]

Collection @ chosun

gt =

=
=
H 3k

Xethru jil: 2]
Aol WAHoO FaE AFE
stel PCE dolHE A3

_38_

NVA-R661 2ES A&
FAFstel A2
t}. NVA-R6619] 1m

ojtt. A&l AHEE IR-UWB el el 74

]_

Olt

ru1L1

52



(c) MIekst HIOIH 2 oHILIe glold A
|SH MIoHst |IR-UWNB &I0IH A

8 4-9. AU REERIE

40

3 4-3. 8 HEY SHEHY A9

7] E @9 &
E}$) H] 2T
=71 (mm) 50 x 50
o= (Cllz) 7.4
o] 5 (dBi) 8
_ 39 -

(*ICollection @ chosun



! P
02 | “ “. |
= I A
I /
2 ook AN ARAN ANATA £ }
VTTTITETY / \
g'“‘l \I‘I\“‘MH ! 8 A’J \
NI . / |
I /ﬁm\w s
—04 | ,7=" %\‘
o0 T\me?r‘\ss] e ! ; 6Frequen(y{GHzl ° 1
(a) A2 HAOIANS BE A5 (b) =4 FAMAM HE M
2 4-10. NVA-R66T 25 IR-UNB I0IE & &5 U =0 (i
% 4-4. NVA-R661 25 A9
o 7) H 5 o9 %
Fu4 de (Gh) 60 ~ 102
=9 32 A T35 () 6.8
Hit &2 (dBm) -129 ~ -122
ANz2El AEY H2 (GS/s) >30
AEd ¥ E (sample) 256

Collection @ chosun

_40_




1. 149 REAA A TR BAY

AAG F-okr] qtELt 2 HelwE &% chelvhe] A FAZY U84
2 A%Za7) 918 NVA-R661 50| AL91, Xetha itold @A) & F
Q1 wlwe] qre|ubs} Wl BAstglom, AR e 19 4-113 2

_41_

(*ICollection @ chosun



Collection @ chosun

oy

451
[s]

measuring position
real target

35

Distance(m)
&)
[~ o w2

-
o

0.5
i}
Time(Frame)
(a) &4& CHHIL} &8 2t
45
O measuring pasition
al real target

3.5

Distance(m)
i
~ w [

ey
wm

0.5
i}
Time(Frame)
(b) Merst Z=-01J] CHHILE A& 21t
45
O measuring position

4t real target

35

3t
E
‘EZ.S'
g
oo 2r
o

16

1}

05

0 . L . L

a 20 40 60 80 100

Time(Frame)

(c) Metst HIOIHE &% QtHILt &8 2t
4-12. CHEILION HE 1XHE RH=9 A8

_42_



g 4-129F o], AKE F-of7] SHEIY W HolWE= & QrEUE 1 m
4 mel AN 4§ way tEuRY SRR A 4wt FHs

SAES B F Aok 7 tHYUe] Ha Al it L AHRMSE: Root Mean Square

!

3 4-5. Alekgk gtelubel g ¢tElvte] RMSE Hl il

748 mT QrHEH U Ak F-ok7] FEHlL Ak HolHE &% <tEY

RMSE 8.4836 6.7764 6.7474

4-59F o], At F-ofr] ¢ElY R HeHE &% <dH e RMSE=

Aokd Hol¥ = &% etelu F-opy] el Hla Y E @ o]So] §
i

59 249 NVA-R661 REo] 483

r o
4
W
1o,
\]
2
(o,
)
=5
-3
>,
1o,
1t
=
-
rx
e
Ho
Mo
1%
rlo
I
fult)
=~
L
w
=)

_43_

Collection @ chosun



35

—a— real target
--Cx- measuring position

3.0 4

25 4

. . ‘ . .
0.5 1.0 15 20 25 3.0 35
X[m]

07 4-13. 20 BEMANL Al A= 24 A

A EF LB Agetel 29 BTN

|
o Ay FA=YATRE HA 327 cm, FH 1633 cm LAE BHY oA 23
4 FA59 &8 Vs AaE 9T A}

_44_

Collection @ chosun



Yo WG R o5 FYAAO
A EEa e FEE FE

oA VSWR<2E wEH3ste] 522 (ke %S Hola, <teu o523 5 Gz
el A 509 dBi, 6 Oz HFlA 6.05 dBi, 7 Gz HNA 6.82 dBi, 8 Gz tHe
o Al 810 dBi, 9 Gz el A 872 dBio]th.

A2 F-ok7] otElvte] AZghe 503 G ~ 9.39 (z el VSWR<2
E wEEte] 436 9] W g9 %S JYEhlen, ey o] 52 5 (el Al
491 dBi, 6 GzollA 541dBi, 7 kel 4 5.68 dBi, 8 GhellA 6.46 dBi, 9 Gzell A
5.08 dBio|tl. w3t WAME F4 Avs 54 U] did vt mopx e
A& AbsE o] #HEE et

AAG "Hold= &5 otelve AlEdold 24 A, 362  ~ 11.56
Oz ol VSWR<2Z wh£3lo]l 7.94 (9] &S Hola, e o5
56 el A 7.06 dBi, 6 Gz theloll Al 855 dBi, 7 G thdellA 7.49 dBi, 8 Gk
ol A 840 dBi, 9 Gz thelell A 952 dBio]th.

Az HolH= &5 QU AS3HES 445 2 ~ 12.03 Gz thelA
VSWR=2E& vwhFHate] 758 (9] WS %S vepdden, ¢tey o5&
5 (el A 6.76 dBi, 6 (el 4 7.50dBi, 7 Gzoll Al 7.38 dBi, 8 Gzell Al 7.59 dBi, 9
Ozoll A 892 dBielth. Bt WAl 54 Ayt F-oF7] SHHluet 22 A%
A At ' o] EE

AAEE etelVel ws) Al Al zHE e L] o)

[e=]
-1
AR oA L %4 gus kel Aol AAsE Aolde EH

Jm

Collection @ chosun



9] NVA-R661 {

Xetha i
-oF7] <QFHIL:

=
=

| stelt % Hold= &% o

=

ERE

ol
=

=
QLN

1

;OL
o

o

Al

pelut.

o] A €]

A%

4

x QrELel 1

2=
=

—oF7]

6.7764, 6.74740. =] 782t

=
QLN

ki3

8.4836, A=t

-
R

€ <tHYe] RMSE

A}

7_11- 7_11-

Bl B vre e x&S HATh

Hue F-of7] Stevol H3)] e E 9 o] 5]
oA el AU FAF9 Aol NVA-R661 REo| %83k

7}

#%

2]

ato] 22t

P~

HelowxA 23

=
=

4 327 cm, HFW 1633 cm Ak

-
R

pyl

_ZTI

e

o

|
L

el

o
50

)
ob-

;.OO

_ZTI

o)
jle

o
el
Nm

erspv, o}

Al

=
=

i

_46_

Collection @ chosun



[1]1 #99, “IR-UWB 7|8t A 93] 143 A3 dE 2 oy "yAdE AaA g
AA qALekel =, St 2012 02.

[2] Federal Communications Commission, “FCC Partlb-radio frequency devices,
code federal regulation 47 CFR Ch. 1 (10-1-09 Edition),” Section 15521,
Washington, D.C., 2009.

[3] M. Welborn, and J. McCorkle, ‘The importance of fractional bandwidth in
ultra wideband pulse design,” Proc. IEEE Int. Conf. Commun, Vol. 02, pp. 753
- 757, 2002.

[4] o] &1, “ol & &4l & SHelvk A A5 A8, pp. 109 - 110, 2010.

[5] &&A, AT, “UWB 7e&d,” F=8A083 =i, #1244, #A6%, pp. 41 -
49, 2007.

[6] Faranak Nekoogar, “Ultra-Wideband communications-Fundamentals and
Applications,” Upper saddle River, NJ: Prentice Hall, 2005.

(7] 2733, “UWB F484 7le 3 ARSAAdT18Y, F7sed, 1346
%, 2008.

[8] N. Paulino, A. S. Garcao, and J. Goes, “Low Power UWB CMOS Radar
Sensors,” First Edition, Springer, 2008.

[9] C. T. P. Song, P. S. Hall, H. Ghafouri, and I. Henning, “Fractal Antenna
Research at University of Birmingham,” 11th Int, Conf. on Antennas and
Propagation, pp. 724 - 727, Apr. 2001.

[10] Kurt L. Shlager, Glenn S. Smith, and James G. Maloney, “Optimization of
Bow-Tie Antennas for Pulse Radiation,” IEEE Trans. Antennas Propag.,
Vol. 42, No. 07, pp. 975 - 982, Jul. 1994.

[11] Alberto Reyna, Marco A. Panduro, Aldo L. Mendez, and Gerardo Romero,

_47_

Collection @ chosun



“Timed arrays of spiral antennas for circularly polarised UWB scanned
patterns with low side lobes,” IET Microwaves, Antennas & Propagation,
Vol. 10, Iss. 04, pp. 587 - 593, Apr. 2016.

[12] Homayoon Oraizi, Amrollah Amini, and Mehdi Karimi Mehr, “Design of
miniaturised UWB log-periodic Design of miniaturised UWB log-periodic
WLAN band-rejection,” IET Microwaves, Antennas & Propagation, Vol. 11,
Iss. 02, pp. 193 - 202, Feb. 2017.

[13] Y. Mushiake, “Self-Complementary Antennas,’ IEEE Antennas and
Propagation Mag., Vol. 34, No. 06, pp. 23 - 29, Dec. 1992.

[14] A%, ‘e MEHAS o] &3 UWB dojvd ¥ ¥ <ty +d," vt

1— ’

e
(]

AbSHS =5 A e, 2018, 02.
[15] A=qt, 854, 2971, “UWB <Y 71&%5&” Axs7]&, Vol 13, No.
03, pp. 24 - 32, 2002. 07.

[16] AR, “FHA JdH2 Az BALE A3 IR-UWBE HHu Azt S A

)

kAL 9] = S-Skl pp. 40 - 43, 2013. 02.

[17] S. W. Kim, and D. Y. Choi, “Implementation of Rectangular Slit-Inserted
Ultra-Wideband Tapered Slot Antenna,” SpringerPlus, Vol. 2016, pp. 1 - 11,
Aug. 2016.

[18] Chang K, “RF and Microwave Wireless Systems,” Wiley, New York, pp. 74
=77, 2000.

[19] WX, 735, 2435, “IR-UWB RADAR Al ~€lojx o] ExXE

dndF AT v g 20129 % SAFFSER RS, 2012 06.

[20] =, WY, A2, “IR-UWBIAM AL nhe JdaA7] FHRd &
a2 E" F=EAlstE] shE =i Al, pp. 282 - 283, 2012.

[21] S. M. Yano, “Investigating the ultra-wideband indoor wireless channel,”

Proc. IEEE VTC Spring Conf., Vol. 3, pp. 1200 - 1204, 2002.

_48_

Collection @ chosun



L

[22] AHE, “IR-UWB d#oltl& &8¢ 234 =4 F4,” AAgee=i, 24038
L, 2015. 02.

[23] 2HAd, “HEl2dYg IR-UWB golt Ax"dAe] vesiis A 54
AApeke =, dgdistal, 2013, 02

[24] Ferdows B. Zarrabi, Zahra Mansouri, Navid P. Gandji, and Hamed
Kuhestani, “Triple-Notch UWB Monopole Antenna with Fractal Koch and
T-Shaped Stub,” Int. J. Electron. Commun., Vol. 70, Iss. 01, pp. 64 - 69, Jan.
2016.

[25] Rabbani M. S., and Ghafouri-Shiraz H., “Accurate Remote Vital Sign
Monitoring with 10 GHz Ultra-Wide Patch Antenna Array,” Int. J. Electron.
Commun., Vol. 77. pp. 36 -42, Jul. 2017.

[26] Deqiang Yang, Jiafeng Qu, Zhigin Zhao, Sihao Liu, and Zaiping Nie, “Planar
Quasi-Yagi Antenna with Band Rejection Based on Dual Dipole Structure
for UWB,” IET Microwaves, Antennas & Propagation, Vol. 10, Iss. 15, pp.
1708 - 1714, Dec. 2016.

[27] Jinjin Shao, Guangyou Fang, YiCai Ji, Kai Tan, and Hejun Yin, “A Novel
Compact Tapered-Slot Antenna for GPR Applications,” IEEE Antennas and
Wireless Propagation Letters, Vol. 12, pp. 972 - 975, 2013.

[28] Jiangniu Wu, Zhigin Zhao, Zaiping Nie, and Qing-Huo Liu, “Design of a
Wideband Planar Printed Quasi-Yagi Antenna Using Stepped Connection
Structure,” IEEE Transactions on Antennas and Propagation, Vol. 62, No.
06, pp. 3431 - 3435, 2014.

[29] Junho Yeo, and Jong-Ig Lee, “Bandwidth Enhancement of Double-Dipole
Quasi-Yagi Antenna Using Stepped Slotline Structure,” IEEE Antennas and
Wireless Propagation Letters, Vo. 15, pp. 694 - 697, 2016.

[30] Herzi Rabiaa, Zairi Hsan, Gharsallah Ali, “Reconfigurable vivaldi antenna

_49_

Collection @ chosun



with improved gain for UWB applications,” Microwave Opt Technology
Letters Vol. 58, Iss. 02, pp. 490 - 494, Feb. 2016.

[31] Wang Y, Zhang F, Fang G, Ji Y, Ye S and Zhang X, “A novel
ultrawideband  exponentially  tapered slot antenna of  combined
electric-magnetic type,” IEEE Antenna Wireless Propagation, Vol. 15, pp
1226 - 1229, 2016.

_50_

Collection @ chosun



	제1장 서론
	제2장 이론적 배경
	제 1 절 IR-UWB 레이더 시스템
	제 2 절 IR-UWB 안테나
	제 3 절 IR-UWB 레이더 신호처리 과정

	제3장 IR-UWB 안테나 설계 및 시뮬레이션
	제 1 절 준-야기 안테나
	제 2 절 테이퍼드 슬롯 안테나

	제4장 IR-UWB 안테나 제작 및 측정
	제1절 준-야기 안테나 제작 및 측정
	제2절 테이퍼드 슬롯 안테나 제작 및 측정
	제3절 제안한 안테나의 실내 무선측위 분석

	제5장 결론 
	참고문헌 


<startpage>13
제1장 서론 1
제2장 이론적 배경 3
 제 1 절 IR-UWB 레이더 시스템 3
 제 2 절 IR-UWB 안테나 6
 제 3 절 IR-UWB 레이더 신호처리 과정 12
제3장 IR-UWB 안테나 설계 및 시뮬레이션 18
 제 1 절 준-야기 안테나 18
 제 2 절 테이퍼드 슬롯 안테나 24
제4장 IR-UWB 안테나 제작 및 측정 31
 제1절 준-야기 안테나 제작 및 측정 31
 제2절 테이퍼드 슬롯 안테나 제작 및 측정 34
 제3절 제안한 안테나의 실내 무선측위 분석 38
제5장 결론  45
참고문헌  47
</body>

