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ABSTRACT

One of the core keywords in the fourth industrial revolution is convergence, and the convergence of the production,
distribution, and consumption processes of services is particularly important. The convergence of user services is underway
in various industrial fields including mobile communications, healthcare, mobility, artificial intelligence, etc. In order to
offer these converged services efficiently, it is necessary to provide accurate user-centric location information, which can be
obtained by employing the global navigation satellite system (GNSS). In addition, as we have entered the post-COVID era, the
demand for various fields such as a healthcare, customized tourism services, and aviation services based on accurate location
information is exploding. In this paper, we present the results of a case study on the current research trends of GNSS used in
telemedicine services and AI & IoT fields, and also analyze these results.

Keywords: GNSS application, e-healthcare, AI & 10T, 4th industrial revolution
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1. M2 A A3 A] AEI(Global Navigation Satellite System, GNSS)
o] % 7ol Al B @ FFARIC] e 427
Q1 F A5 (Artificial Intelligence: Al), A}F=Q1E]Yl (Internet of =7}sla ok YA ol8 AH|AE E-healthcarez} 1= A o=
Thing, IoT) 5& £dsh= AT AR EAV|&S 7|HEoE 4] ] (Kim & Jung 2019), E-healthcare H-o}of|A] 943 A| AE] L
20 Ak 7F, AH] Yol S EE XpAT) A S 43¢ Ut A AR Algs A5 A 7eE FEHr) GPS,
ARia o]z} A oJshct (Mykhailychenko 2019). 4x}AFisdmg o GLONASS, Galileo, Beidou, QZSS 5 Tkl & 9JAl o 2 Hg]
S 21 oA, WAAO] AL 10T 5ol UG AT A ] 2 E ABUE A, B A o ko] 2
& W3ko] vigho] Ea1glom, RAE FRZU AR FolE5H o} 2+, A (jamming), A3E5g (spoofing) 3} 22 ofigto] &2
A5 et e A E AT & lem, o] 2 Qs Eat Al
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Fig. 1. Structure of augmented reality-based real-time infected area avoidance service for the elderly (Cho 2023).

o 427k Z7151AL Gk IoT 714 71uke] Q) W B A
Bl 2ol YR o A 91X R 2 BE Qe 3
e wis Fag, 93 Fust BEHEE ARt g Y B
Ml A7l ek 8, 2A 0] iERE AL AR, 54 59
ook AR 5 Ao} Wa B WA A LS 5
% ik oleh 7 Q) WhEE B AHl 2o SFEAIL
& 7]vke] 913 Au s Baaolck

e dol 245 A AAH O $a3 o5 SHo 2}
eJuigishan Qi olol wet FBARI FHE 1A A A
MATSIE A 2L $I TR A4 714 mYstm gle
o, 53] QA5 B8 B FF wE WA, T I 4
2 %, P77 474 B4 SO FBAK] Hokld 715H T4
2 =Esla ik (Alishas 2023). B8 ARIIA ABAEL &
2591 PT7] 0TS ) HIBAE, AR, 3=, AR A, 7]
4 27 5 TP CRgR 1Y HlolE S B o)
Slsl SR EAI LR o] gL BhAolch,

whebd, E-healthcare, 84K, TF4Y Lokol 3

X BE AFE LT Ve FEE = AAATHA
o] 2|4 & S AldsiA =4

L E-healthcare #oF & 2| ZFAFEQ1E{ull(Internet of Medical
Thing) 714t ol@ 219l Au]Ae} 715 2}k 7€)
A SFHAIAH 75 e AT 3 2 A elA

SPIIPHAAEE Fko 2 Alsk IoT 7]4L 83 24 AT

T A HIE AAskAL, ol & +ATT
27Fo)| A

of D =)
Mo o ol

o] e cheat gk 2ol SPRPIAIAY T4
o] HEH o] AR QB J]uk S RAHIAS s, o
A A AR 91X HHE TNHo R SH 71 A A
9 X 2800 TiEE A7 ATIRICE 4ol A TaAklel 914
A AlATle] A8 Aol sl Adksha, Syl S
Al2gle] BEE FBARIe] thall A7HRICh mHBrO.R 6abe
N AR AT 8 nhre At
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2. S|ZAEQEY! Z0ie| YSHAIAY &8
ol oA e AFERIEN Hopoll SaAIAR] &
£ A 27

2.1 EX} HEY Al ST AAH

BAONA AT 2022 TR} SAl] wEw, g
£ 2022 71& 6541 o4} AT HIFo] 17.5%= Thi-Ee] x|olo]
A 1% e 279 A7} A= 2 ik 75 13 S7he) o
ol AriEsle] 7h4slE BEO R AZsHe 1A 7t 5
7¥sle] F3= B & Fuo] A7) itk AFA(SARS-CoV),
|2 A(MERS-CoV), Z21LHCOVID-19)9} Zto] 35 71E E3)
HAE = AR Aol ASH o FUFelaL, HYHe] o
A= Grol, 574 deks oA Qe 2k A AeA f4A A

=22
=, ZAto] A8 AL AP o 2 o]ojz] 2 9t} (Al Hajjar et al,

Z"'I = =
Me AT Qe 17 el AhAe] 52 918 STHA
AE)3} TR IT 7)40] A %S| Glw, tHEAHQ 1T 7|42
AEAFRIE, gojet 2 Hutols, AFAS 714 & 4 9
Tk 9P QB IT 1458 ey S A S 919 AAAA
£ 7okl Sorozt 2Yst $240] & 4 glouh, geiy
SHF o) F, Akl A HolelE A galofof sh BAH ol
Qlck. W3k, o] F43] SHbEL ARoA] AXZE 2 of
gAY Pe] BASsIAL AdsE B9, Ao g m
22 28308 ekl Lol Aniol Wold 4 ek o]
3 BAISS B 18] 415 el HeR 1R WwE
AL 7]8F 58 Aoeke] A A80] Cho (2023)e] 218 AlRk=lgich

(Fig. 1). s A| AR L o] EjH|o] Ao o] 3-8 A AlA Hlo]Ef



Fig. 2. Patient monitoring integration solution structure (Garcia-Requejo
etal.2022).
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Fig. 3. Wearable devices for integrated solutions (Garcia-Requejo et al.
2022).

Fig. 4. Patient gait and positioning results (Garcia-Requejo et al. 2022).
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Fig. 5. Signal preemption process in HALI systems (Oertel et al. 2022).

Fig. 6. Test of HALI-Berlin project (Oertel et al. 2022). (a) HALI-Berlin
testbed (Berlin city center), (b) Compare emergency vehicle arrival times (c)
Emergency vehicle location estimation based on Galileo PRS.

T AlAE ] 2R A2 TFAFE A Als 4 A A8S
E & ot SLofAE HAA] 29 7He T 4ls A A|AE0]
AAA T, B35 AAFA I Esfjgo] S Eof A0l FA}
ol 2|4 H= FElFolA] & guk4] o] EA- o] §lo]
= o] HALI A|AEIS £915}93th HALI-Berlin Z2AELX
B35 =4 SA Ays AR SFA= el A Galileo Public
Regulated Service (PRS)E Al&slo] 23 xjefe] 2|5 A4
St} (Oertel et al. 2022). Fig. 5+ HALI A]AEIQ] X215 24 HH

& e, t5-2 A4S AXA d-

O 2% 2 B2 FAH AL OB RE 215 2] 44 4
HEE 4

@ X+ 2ol Al 9121 2%

@ A A7M] 15 2Fgo] F2 ol gshs B F 2 4%

@ W RS mhet olgohs AFARF B3 ARt i
FHoR ATE Ao

© X5 2B 53 & v AHE A 2 dnk A 5 oA
=9 24

HALI-Berlin Z 24 E | AE7} Fig, 629} Zro] W22 4]
oA M=l o, Fig, 6b= 71Ex}2ke] =2k A7} v] Ak
11, Fig. 6ci= 92| 4 ZAto|ct. AMZHE], HALI A|AF] &
Al gatge] 542 22k Al7ko] AWML, 215 olF 7
£ mEt s 1gxe] $IXE Fg5he Ae RIS
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Fig. 7. Basic structure of an emergency vehicle assistance system (Hiremath
etal.2022).

Fig. 8. Operation example of an emergency vehicle assistance system
(Hiremath et al. 2022).

55 AFo] AT A B9, EE DEF AT Aate] 30%
: i

AFATOR SF

Aol Al AAIZIe] EatelA] 2ot 497} A wagich
(Hiremath et al. 2022). AZ5F 5 A4S QJs) ol AH=

A= 75 &9 A|AH (intelligent traffic management system)
715193t} (Padiath et al. 2009). X538 ZE £ A|A

£ US 0] 85l= 4 (Rocha et al. 2020), Indian Regional
Navigation Satellite System (IRNSS)E o]&5}+= HHH (Bagali
et al. 2016), Radio Frequency IdentificationE ©]-&5}= HHH
(Roopashree et al. 2020), {A12]d (Nellore & Hancke 2016,
Sahu et al. 2021)& o]-&sh= ¥ 5 T 7leEol A=A
o} SRR A7) 7152 Su A 2ol Walivt He A
of A dHS Bl 47} glol, S5 AFe] HEE 243
Eo] AAsHA] Z3tct

ol g TAIE JHAI5H] s et T 7IEE o]
|3 Uaxl 21 A|AF] o] Hiremath et al. (2022)0f|4] A|¢F=]
Atk (Fig. 7). AP A|AR2 wfj7] E4o] F2 dAED A&

=

718 02 A8, §F Aol FAL AZSE AHE B2

Aol e Aol e HUES 243kt MuE S A5
a3 HEES Bl 5 B AXAL &
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Fig. 9. Examples of tourism industry using loT (Verma et al. 2021).

Fig. 11. Diagram of the ocean education travel system (Kazmierczak et
al. 2021).

785 tinlsto] WFA I} Fof Tho]EoflA] Egol He M &

Fig. 10. Application design for Geofence technology (Wahyutama & -
9 ppiicatl 9 9y (Wahyu ehe] 7]4-S o] 938k 7] A AEIS (Wahyutama & Hwang 2022)

Hwang 2022).
ofl A AIXI5ISIT Fig. 109] Fof 3] ofZ@jAlol S &l oI
A R A] Eof Zhol St 3k 7MY kel el tel oS
o] S 2ol 9INE A%H oz Mulo] Ak T 7 o] YIXEHR AAZkeR B R, @A 7} olF Al
2ol 9l X}3k9] Onboard Unit (OBU), 52 tABeo]& S5 Fol 7lo|=8 FA02 9% Wle] 7My getelrt o2 A4
S ahego] Yok QIrke RS el Hi, Xl sl 7] AElo] ofPRFEe] Berk bssich Bk o1f 2A1E Telol
B2 GEslo] $F Aol AP BARo] BAT 4+ YES TRl o slo|=el olazte wA) 91X S HHs A
3k Ab7] I YR Fig 83 Pk oo} fARE FH AT Tk A AlAE B SIE, BE W WS Bstel A
2,132 T A A ole §7e BT R AF AL B A SIS AT T, marel Aol FakE
= 377} itk (Oh 2023). GPS $41718 §3 AHgAte] 912 HHE £45k7 o)S Holw
714 gEtelsh AAI7ke 2 HlTslo] BaAo] o] 58 Fsl
BUE Yt
4. QNBHANHO| HEE B MY
4.25Y ug oy 2
o] Aol A= g 4H] Rofoll Q/AFHAIAR Z1Eo] HE
£ AfelE it VIR Tle] B, B A A% 37 S48 9
3k oy male] A S0 wul 77]9] 9] Yehet A

4.1 7K SEt2| 7|&S ol 8%t mli7|X| Fof &2| 22 0 2 3FANE| 71 9Jr} kel %9 ool 2 45} g|Aln|E]
etz o] IAMGL SR fZE] A0l el Fath
Fig. 9% 0TS 283 3 AH] dA & HolFd], oT 7% s ok qlon, Sl RS BAIsH] $1al 1@
& ARERRo B A T kS o] Zhsshal ol Fall A A AR Z8ohs 9, Yara]Eo] Altto] FsiA shegef
oA thofet AR E 7Hko 2 J)Ql whEd WA H|IAS AT o] 9 AR W& 4 Atk
4= Qlt} (Verma et al. 2021). o<} o] IoT 7]&& ¥F 4H] A, Y AtgolM SAPALE EEshe £ 92 At
of &2 g HJHA7]7] Hslirs SdFHAILE 78] ¢ A AL 9 Y w &S 915 Ur|Al0lA AlARe] g
A BT} A °1DP S o] Qlof, g ZopollA o] B8 Adid o g n 53k A%
ol gl A5 g o] ThAollA] olEste] 4 SIAL, ofc}. 37 Fof &89 3 ¢l 2, Kazmierczak et al. (202)9] 4~
e G4 R olF Al Geshe A7 4 Sl olE WG B0l SPIFHAIAR LAY, Bubd A 2 F
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Fig. 12. Air traffic control scenarios using GNSS (Lohan et al. 2019).

Fig. 13. Runway data collection using drones (Kim & Ha 2022).
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