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e RE F2R[0] 717] Al ARl AAE Gt A HARE oks 7P T2 9
AGAEE o83k Aotk 919 ABAEE HaL, 2] & HAE A43IL, o] 7IHte= |y
7tok & WL AR Fshs Aotk sHARE AAIF o= 7Pt WA F(navigation)of] =& & A
vie] ke AREOIH 2 JoI= Navigation(HHIAlCID) L2 2fdo} Navigereol A =0,
'S S5HE Naviseh &2joltt, QIS S5k agere®] T0I2 Jofiet Ud 7IeS mRITHEAIY,
2017). IR HiE 22ole AYE2 8 7R AFAEe] WAl ¢7] hizel, Bidoly, EAEE Hal

HAE efsigltt. olF AR T2 AUsoAe & ==l Hie 2ot

—_

ot
it
rlo

(Ex: {7|m[Ciof, Lizh
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U 22 31 0] Al AR, 71e] HESPHA 71A AL 7l o83t Fvleoe] WEsHA
ok A2 FH71eS A F Hges WHsH Hed, stk I AA"(Inertial Navigation
St AufAlAEl(Radio Navigation System)©|th.

TP AlA"EL 223 (Dead Reckoning) 71&%, 7IEE AlA(Accelerometer)E 23] ZE35}o]
oF g FtL, AfolzAT T A (Gyroscope)E 13] AE3lo] olF Wde 4% F, ols A%t
WFS 7|8k =2 ARGARS] ofF YRE Fok= Wiolth. AT AE= B9l AIsHE Fdsh7] iz,
Alzto] Ao whet st Wateh= 3RS Helr olF EAs] 913t tefdt 71kl daglon, A4
FHol 7Fse 29 AlA”l 7L AN 20 E FE uAKboY, F7]oA S8

AR FA = 7RE vk s AVde] AA)E Aut $41715 ol8shke AIARICE 2M7HOmega),
2 Loran: Long Range Area Navigation), VOR/DME(VHF Omni-directional Range/Distance), A5
A7IASAALS: Instrument Landing System) 501 it QH7k= F=pato] ARSHE & P AlAHo],

Z2 vy §571, VOR/DMES} A A7 125331 F571904 Agshe d% AlLdoln R gyt

=
v
5l

System)©|

ABAKE AHgo] BrHsE AATI:

Transito]2l= vl=9] 5 AJARIOZ 2 fjofA ARESE AlAHolt), AA| tigsld A2 “d A 9+
AIAEI(GNSS: Global Navigation Satellite System) 02 @]=9] GPS, #Aloke] GLONASS, +39] Galileo,
59 Beidou?} Qlt}. olF 7H gl AREE= Ao vl=r9] GPSolt.

GPS GLONASS Beidou Galileo
282/t o= 2{A[0F == ]
Coding CDMA FDMA/CDMA CDMA CDMA
A 20,180km 19,130km 21,150km 23,220km
ol =] 11.97 hours 11.26 hours 12.63 hours 14.08 hours
e (11h 58m) (11h 16m) (12h 38m) (14h 5m)
e(EA) 247| 04 317 357 247
1.561098GHz(B1) 1&2;1_;5???32
Frequenc 1.57542GHz(L1 signal) | Around 1.602GHz(SP) 1.5689742GHz(B1-2) 1.215-1.300GH(E6)
AUENCY 1 4 2076GHz(L2 signal) | Around 1.246GHz(SP) 1.20714GHz(B2) L1 z
1 26850 (B3 1.559-1.592GHz
: (E2-L1-E11)
Status MRS MRS Tl = Tl =
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2. GPS2| S¥at 7Ol 22| A%

u|=9] GPSE 19734 wl= HHEY(U.S. Department of Defense) FE=2 7fgo] AJZEQ1a, 1978
A GPS 18 ARSI 199397H4] & 24719] S1/4do] A= o], Ao & AA-&(FOC: Full
Operational Capability)°] AZFE| 1T} 0% 1990 ol AR AXHA GPS2| ARgo] HH&oR
S7FHAl H1AL, 20004 5¥ 29, GPSell 23kl 119] A5 A5t RAKS AlASHAA, Wizt M A ARG
S =30t 2000958 GPSE Al AR & Al B4, ARRIEE A el WHlAloldS

59l GPSE ARESIAL, FHolghe 22 QA AlkstSit:

A= EH, M2 oA o] Z&sto], ofgiRhfiaolA AmiE YA ofF Fo oldl 7|9 o=zqt
HORULL, th-E AR HAA| =9t GPSE o8l 22 2L itk GPS= 1A 71HE AHIA(LBS: Location
Based Service)E 7Fs5HAl R, B AFEE 2L oJFPR|oA LA L 52 S TFA|, A4, A3
ol thet theft FEE A1 Stk o] BE Zo] GPSE &of AIREIH B A2 245 IolA] gt

GPSE 24 24719 4 914, AdAlol=o® HE. @Ale oF 307] olde] FRepdol At oF
20,000km 7352 A=A 8= et R A2 oF 1241%F vtk A5 g vid] E31 Sl )
2 270 ool FAAAE FABIL Lo, 914 7 Aol B F7]=e] itk GPS fPdolA= Tttt
TR A IS Hetl, ki) 2 AMSH= Ao L1 F3(1575.42MH.) 2, & 4719 1delA

= ISt} A1) RIS AR 4 Sl ol AREAR] 3AH ARk, y, )9 AREAL 417] AlAIRE
GPS ARH}S] AJA22KClock Bias)] & 4712 vIAG=E Aldsfolsl?] wWhzolth. GPS AMARE 471 fVd71A19]
AE F7SHL, ol 7IHhe R HASTS S0l A4S 33H IRI9F $A| GPS AlRER] o]l AAAE
AR 4= Sk GPS9] 91| QA= oA theF Sm~10m $F2 2 LA loH, $4] Wk QAk=
T Q0] oF 1.5H] eEolet. ot GPS= 914 A= E ARG wieol, TRt @4F gRlo] AYsHA
Ejn, 53] §149] 7Pl & JFS et wEbA Adoldes Aol E7Fssi, dYo] B TN
A A7t 4] mElo] o]27|% .
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(E&: Y710/Cj0] HHA)

3.1. gyl TS =02t

GPS7} Algsh= A== theF 10~20m <ot o]’ AR =54 ¢, AL =E
B =o]7] 93t A7t QT 5 shbrt B 4 (augmentation system) 7otk B4 R 1
HRlof| wle} = 7R Ured), s A 718E B SPH(GBAS: Ground Based Augmentation System)©]
I, O2 o= 91 7|k B4 SHH(SBAS: Satellite Based Augmentation System)o|th. B 3H A|AHIS
A AT 5, BA 7Rse ARS € diFs XA EAA AleE FEHeR gtk A 7Nt B
I AAES ARSoke ARl Y2ks 532 GRAS(Ground-based Regional Augmentation system)S
851 Stk B Ui ol 1 o] o 7R B 3 AIARRE ARGl Stk Wik WAAS(Wide
Area Augmentation System), -8+ EGNOS(European Geostationary Navigation Overlay Service),

ZAJol= SDCM(System for Differential Correction and Monitoring), Y- MSAS(Multi-functional
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Satellite Augmentation System), 1%+ GAGAN(GPS Aided Geo Augmented Navigation) 5= -85l
Aot Syt FA] 202249 29 HEHE KASS 2= o859 94 718t B P AIA"ES ARF A=
2 Aot SEuEe] A 9 71N B 3P AlARlo] = GPS 97| @At [EEeE FE,

A2"Y] AEdE A w9 5 Sk

kAL
BAGAS e soou e WAAS EGNOS MSAS GAGAN
. NS
g EX 0= 8 U= o=
“ L.
= = o =
S FENE | oowpzy | TorrSF 2egsn  azumay
oo bl A E ol
3% 22 Al 2003 2011 2007 2015
HH 29 U FHLE0 SBAS Al~E azopm  (INMARSAT & \INMARSAT = | (e nr 0031) | G (37))

(371} (371)

(BA: KASS SBAS AlgH)

3.2. IEYHO| A== ROMT HX|7} B QoI

St At B 4 Alagl2 2ol 7Rsdt HElS, tiRs Ad A EAske Zlold. kARt
LIFH AARE HAo] of2}e 05 skl Itk GPS= AV 20,000km =0l = fHolA Hssie
AE ol 8sP] whzell, 142 7Hdel sl vt 2 ¥ 0 S FHl 22 el e BAe =
o 953 £9] 55 Kol w2 80l B2 TAlolAe 1A a7t Ad Sl glrt. RREE
e W= S0 73, diFE2 GPSE AM8she A°] E7Fs3iXt. GPSE AR = gl 372 A,
Al Ak, BHYE Solth AMA AREe] AEshe 37 tiigol Z3eral & 4 Slth

TR 71| ARgol 27ksT AUHEEolA ARE AAsE] A%t AR Zeol ditt A7
¢ QFE PG (R 2)= TRt AWARILA 7Ieol Hsl st vlwshs #olr.
AAE A5, B71=UY, DR(Dead Reckoning), °J7|A] i o] Qltt. AASF ARGARE A2
S| e AT 9 7, ALEEE B30 RS F95ke 7Ieeltt -S40 370 o] AleE alsfor
5, Ale FA719F ARA 7+ LOS(Line of Sight)7F vl S-851t}. wEbA 418 4] 22 HlFbeacon)?

M) A7} e F R, S ALHO] A Sl IS 4 Zo] AX|sof sk Alofo] mEct

8 Convergence Research Review



BALALZ AT AZIE Elofefsjo] o] AFg3t 5, AGAPT S74% A2 Al71E HlolEHo]Ae} H]wstol
S S5k 7ol 7FE & Il HlofEHe]lAE F5sof Stth= Foltt. ow]A| Hil HA| FALHY
o FARE ZIsolth. vt Al AJ7|7F obd ofulA] Eo|EE Hlole#|o]Astsfof dith= Ao thEt.

DR(Dead Reckoning) 7|&2 £ 82 7[E L E ZHEoto] YRE 4ok 7|0t} o &7 dfst
AokS WA 9, F7FARL Qe HA7F B Qirh= o] AL Alzte] Aol wiet HikRtt= A8 A]]
P 2L Qo B2 A1 S 7IolME ol TIeS Adste], ARY ofle Hashs FHE

Taa 7(1
A o3 9ick

A M 7ks o pAl -, | Al2X} cHat

Timing 7Igk Lo
. O oo
rangin
ane £3(sA)
42 | Received Signal | RF, 28T | pooo | syjoro o =o s
- L HA HA L
é%'f Strength 7||:||_r % o otio Lo 0o Lo 37H 0|Ar
ranging Q)
Angle of Arrival HE 55
RF, =81} -
IHmay = e alZels 2E =2 =2 HE
o
, ARZHO] ket
Dead Reckoning ogls moole '—HN Lo e o Lto Lto
=
0[0IX| o§& %= e U2 = ol elE 55 55

ARIRIQ14] 713t Tste] ARl B 7] 71zl thsf A71E stk gt 7hg A A2
A gjoluto] AT 7t PARLAY 71&g F2 ARSI 3| particle filterS 0]-83t0] A AA|Q14]
AT YA ot o= gefid 71%S o83t o[w]A] wiF] 79t VPS(Visual Positioning Service)
7K 2 S8 Sltt S 712 o|w]A] FlofEMol A FESfok Stk EAKE R Jlou, HEwrt
- Eh= o] itk ot FEle AR(SEE S Zogsior AAFE AL 4= A2)3l7] Hid]
dielg] Zham 5o o] Slrk
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NXPE= UWB(Ultra Wide Band) 4135 o]-83t AZr&aF 7]Hte] Aj|Ql4] A|AES: 7lHaal Qict,
UWBE o W2 WieE Ad A2, AIZF JUE7} o =0}, %2 H o] A& Aled 4= At

ot ¥ o] UWB Anchor® FAE QIgls 2rlg JL&sjof sitk= EA7F ok

UWE Anchor
Network

(EX: NXP)

NordicollA+= E2EABluetooth) 5.1& 083+ AoA/AoD 7[HEe] AYYX|014] 7|&S 7igdslal ot
ofgff (¥ 6)2] F 7IA W2 AP 22 7]&ld, AL QFEL offlol(array)E ol-&sto] Aukrt
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ool WS Ak Zolck. of %Al UWB 7|t ASwt WS SR E4S 2ttt 3, ojs
B A0 IS AR 4 Yo, WiEe] BREA 51 HlEoR THE Ques b2 7330k Uk
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SHARE @A 71 Eol AREE 71e Slolufo|(Wik) HIEHIE o181t BAZUY 7|&olt. AR
ojoluto] Al5of| tfgt 2tr] QS HlolEjHlo|ASslEdl, ofE ol8ato] AMBARY] YA|E QIAlSh= 7]&o|th
RIEzolE £9] B¢ A=E ZE W, 2AolfolE AH, ¥ Fet RIS ALdtke dHE & & =t
ojzlo] vz fjojuto] HIEQTE o83t BAndY ZIeoltt 3T 7IE2 ofv] 75 XS ARSRIth=
HolA il 2 S 2Ll flojuto] Auighgo] wet ol IA HeEe 2AE UL A
=, 2oluto] AP(Access Point)7F ol AR FZollAs A=t wlad o1, ejojuto] AP7} A

AAE FelME A7t 24 AstEe =4S Bt

00N M N >rOt0 S oo 2 2p¢d0 rOHL 2> or Xokre @
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II 9xI5 280ttt

1. AOIEZS| S8

20079 1€ 9¢ vls HLHAAT HAZMEA APH 2007 WEE AL PAA FA] ofE
CEOE AEE FA= mp3 EF01o3E ole3(iPod), A3F7], JIEU Al 7HXE ShE ARet A2
AE ol 32l A, otelE(iPhoneye WEFT. ofelo] A WA AnfEZojgial & o= gloL,
AEHQ A A AnfEECIES st 18l 19 Fl 200849 ©FolE 3G7t SAIHUAL, ofelE
3G Wil GPS AlxE HAsklr.

2710 ofolEo] ZAEUS W, ol <TH 73 2 At it L] Y2 o8l thaat Atk

(EX: Jeruhhmee SEB)
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(o) A&A= ofo]Eo] XA elulote] jd EE Br}. oJslo] ek igkiole] JEFle B}
BE §jakEo] Wi AlojAr}

(b) AFEA= B Zodake W7 Zof|A ‘seafood(SIAME)Y S ZAA3IH

(O W 914 o] S Aamso] AUSlol Awo] Yehdek

(d) ‘Pacific Catch’#H= JRIE HAEZS Aeisict

(e) ‘Pacific Catch’ FAEZ0] Hl2 AFFS o] ook i}

193 HToN oA SR, AR GPS WAl R 2 QhiiE Hol, Ao 2 Fol,
A oI B, 927k P4 she maAl o), Aol 2SS R ROIQE: Z1E Al ae
GPSE olg3te] 1) X2 Helw, & BAXE sk B At Aol 4
ARk S X9 BA AEsHe 47k IR E OE AL ¥
e ANHRY B SAZ vRRolHlz,

>
)
fr
i3
r |
PR
%9,
o
>.
b=
i
1

2. AXPIEE MH|A

YA 719 ABIA(LBS: Location Based Service)i= $IAIE 0-&5h= AHIAE u|Rltt. 1|9t F4lo]
2] Hollie A715t AujA7t mlejo] 23S W A 08 F7gsIich SHARE AR 9IA17TRE A=
Z QR ARSIk Aol B2 YAl BERe o 4 Qs Aol BRE IQIrh SEAEE 20074 ofelEo]
ST olF &, ANEES B9 ARHES} SAlo] A | olF, Tt AR|TE A Aof TRt A7}
2=}, ofgf (¥ 8)2 2016\KH 202197H] AR|7]8E AfH|A AP & Ho] gt Sxo0] & A}
T olct. 20219 HiE AL 9609 e, 2] EO= 110% Ho] Hi Aotk

>..
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01 9Ix|, Zelixo} ZasiCt

|1.3 B o0, 0%
48.5%
100 1 s0.0
BO 4 40.00
B0 45 18 4 30.0
S, 40
55
an L — 32.55 4 20.0%
24.02
18.00
20 4 10.0
f Il i i C
0
20163 20174 2013'3 20198 20208 20113
1 Egeld) 1—E: '-%-_ 13 |

(&X]: Global LBS market)

SRt AEIA0] vh F7HE GA] 30~40% SROZ, A4S F7) FA BTk, 97Nt Aulo]
o] 1SR FRT PR XS olFA] YABhLRE Hold

Outdoor LBS A% OfEY 2 30| 9 M Indoor LBS A|E OjE {2 0] 3 Mt

30.0% 10.66
38.05 || fie 7.3

1566 sl I | i E: 5 13

(&X]: Global LBS market)

Skl (1= 9ol & 5= %0l LBS AP 7 o0l / |lko] 7 7|2 whdtt. ol @49 LBSE
et 71e] 230l g ] wiZoltt. &, AojAe Festa, A Ue ARIEE AT,
Aollae 71e3] B0z s st A=Y e AABES AT 1t EAle AEl 2
AL, Avlehe 372 A9t obd Adighs Holth. 20161 A4 LBS A miE e A9 LBS
A1) oF 15%C1 St SHAIRE 2021d 83l oF 20%° 2ot A4 LBS A Wigd 7k
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GA] Aol HIF thax A FAEIL A ol oFfe] A LBS AP viEd vloiA 2Rl < Qi
201619 AW LBS APF miEd HlE-2 13%C114, 20219 16.9%2 57g°] Hth. o|= Aol g AAE
AE0l F2 sk 37, £H[ske g7t Adlo)7] wiZolth

13.0% 13.9% 14.9% 15.8% 16.5% 16.9%

B7.0% 86.1% 85.1% B4 2% 83.5% 83.1%

20164 20174 20184 20194 20204 and
Qutdoor = Indoor

(EX: Global LBS market)

AR A= GPSE o831 Hik¢- 41, HefoA|, Blaia] g2t fRISHE ¥ < AR Adielr=
a3t e dig71Ee] st Holt

3. RYTE, SR

200941 39 15 BEolE MIRbAAIION 9¥|(Uben) 7+ FREISIE. 9¥12] 7197 20159
600%) 22 DRI, 129) et Wi SRS SAIsATh 20194 9] 719l 12009 Drei(ek
1342 9,0000] Y& BARHET ol mo] AEHel 454 GAY GM, EE, FCAS 2 Aurke
B szolth AR H 27 1A9) AHlAS AgT

2020 May vol.6 no5 15
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MH[A R HES Mu|A

Uber X(R 2lA) HHeIRE SHAMY 0188 4 U= MHlA
Uber Black(t £ IEAECR MH|AGE Uber X9 Z2|0|Y
Uber Taxi(RH{ EHA]) EAIIAIRIS] IEHEOZ O|R0fT Uber AH|A
Uber Eats(@H =) A FEAL YMAS FsiRE SHE MHIA

A FHE 27| holnt. 20199 227] A 72 529 4,0008 EHo Eetth. ™o S5k,
AEE 7IQ7HAE 2= ol U7 wielth

20184 20194
=/ 427 w2 = 3

116

Uber -

EX: =Y, 2020)

e E9F V1ot @A ARIAEAL, E 7IEHY Qs SRBA AlHIA9] HlEREY} He v
3 SEEeIH EREC] B ATt gordas I E3E] Al Eord Aot

23l o] E3ES] S oA, F8%t HE F shrt iR Al ol EREL ARt SHAE
AAofre ALL et FoAe SFAPE AskE AdEE= o] ohzh S3E0l ofsf Asos AZH.
221l AE2 SAIT AU S E6A 7R, £2Rle] fde exeEjle s Shgstd Folo]
HRE vl Azo| PR RS SRl teol 221)] HRE exel] AR g o Sl fRPgESe}
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£4071%0] Th, AR FREEA, T Fele] Aulart AssT. Lelele] AHe EHx
AHIAS A7 51831 S Vol FatelA] Aas 4 Slrks Holod, ofeiet Lelel BES ouellow
gt glol, 11 7ldto] He Ao] wiz “giA oI,

Sefiele] A9 ZEAfe o AgEd AuAGE. At hd e Ko} @) $AZ oloblst
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2.1.1. Surface Correlation
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