2 (The 2nd Korea Artificial Intelligence Conference)

4719 S DBE ol4% WFAARNA Z9] ALe} FAE BY

AHQ, 2G5

FHAAENATA ASHFRATE BAFICT A7

{myungin, choys}@etri.re.kr

Analysis of positioning infrastructure similarity at non—collection points
using learning—based positioning DB

Myungin Ji, Youngsu Cho
Electronics and Telecommunications Research Institute (ETRID)

o o

LTE 7% S9= 445 alo] o AWl e Ast FdAL 97 7Hestez
AotEEAA ARSTbed 591 A T P Rl moh sk, W AW, ARA F
AR Fd7el 45 591 DB A4l oy wATE 2ol FM FHARS o] &3 FHo
Aoty Adlely &5&  Fdl AAe fAR JRHdelHE Adshe AdH A
AERE1]E 4% FHdolHE o83 e 59 DB A4 glo] £& syl 9 5 glon, &
EEOAE olE &Este] AT A4 & DB © a8 vIsHAHAN S Fuet
7pdom A443F DB 4R ] fAmE EAdke] Al g

I.A & 0. A7 A 3% MdS €83 59 DBI3I

HT ohFgk 54 Qdxeke] vy theke] ol £3& LTE =% DB AAd 44 Ad 247 Mds
B8l AdA YAy HES AXAFRE AFsE 7]E0] ggstr] fsEl, WA ALY deleE wdxAk
tatA e ik (Discriminator)7} 53t &}ith.  dhgol] ARE3shE=

Aol B0 F2 GPS AlEE 7|uo R dlo] gk tolElx= AR AR} sFd FHAA A FAFA
AAARE AF-spA5E AU 7ol A= LTE, Wi-Fi, BLE o1zl FH 9 A ATA7] ARl
59 FAEA AzE FEsle 9HE FAsH, AR Ayl APl AP A Generator)E 7139
FEolg7t B#e 2 43E Pe AfoE ERE o]83) FATA ATAY] ARE AAste] fExrt Z2He AR}
AFEFRE[2], o9 AHole= S o83 UEFH AR AR =S e Y, o5 s O 7+ VA
FRE ditr oz AdPdic) AAE deE AH, @ AT gXEEYH 7

A=Frglel 7S A=l GPS, LTE, Wi-Fi, BLE %< FRAAH ] Ao} AE AFTAH7|E o]gste] HAupnd
BES X3 & ao] olFd F JdE EE A A, @ A AR ds o]g3ste] A 2 HA |
FHS FASA A= ARl AYE HAE HRE FA ANSA7) F4 AL TAHH R st
A5 3s Jygsied, 5 Agd dis) we a8 1 & EA 7)XZFPCLE 2890 e =AIA oA
FFo] 7Fed A AegFHYel oy el 4ol by dlelgls &838te]  30m AR AT
o] XA ek o] EAdi) AA = DBEHe AEA Al AT Ads &8t

oo wal [3ldAM= AdH Aol A7 Generative s =9 DB($)E wluwst Aot zpEko] FAIEA
Adversarial ~ Network, GAN) W& 248319 A3l oH UatE FAXG 9 gAY, 39 T
FRAAGER ol wHFFHAY  dEixE LTE T wegez Qs HIAAE DB o HJUE
=9 DB & AAste WHEs Adsirh 2 =iEoAE F3te] S92 DB A3 HlwA Y& AL & 5 Uk v
G %9 DB 7t A8A e & ZARsHE A ASs1918) =9 DB + A %2 AYd dEiME AEA7]
o] mFHAYGAA A8 xRlEECR £ F2 ARE FA43t AGstmE vl F1igle]l DB 7t

et SRS AAHdY 59 DB o Add HHEe AAHUG
LIRS 3% X

BoeRe 7S Ued gk 2 e A4E W msRdEedMe 29 dXa $AE wm

59 DB & gy wa ol8d dux= DB o AEeE BHS 28so] AAF 591 DB 7 4Bl

lastan, 3 el A= v e FHE HelEel  Qgmx oo Aoy e 84S B Se

sl 7+ DB ¢te] fabeE @rieh 4 FolMe AE8S A H A =43 dolHE Aux: DB o

BT %91 DB & ol&d] muslgith. APAML HAEd=
Ul Agoew o] o]FoXA ke Tl FARE

219



2 (The 2nd Korea Atrtificial Intelligence Conference)

g5z S4ady, ANEe A4S B k] &
14 71 A-el sl 1,800 ¢ 3]9] LTE AlduolE=
S3eksh

a9 2 ' AEA 3
ARAEANA  FHAHS dHolH
=9 DB & ol 4% 4 A%
DB b fAbEE A
el Jaccard AFE S83tel %4zt F DB ol
71550 = VAT S
LRro] Alaketelal, o= theo] Alw)h 7t}

# of matched PCI
# of scanned PCI

%4 7hs & 7IATY e VAT o] BAs Rl
ofel wde] WAgE F4l HA uel dep A =],
gy 2 o AFAAME F 8 A9 Z|AToe] HAEATL
A GA-FA T 200m ool e FHEAA s
HAIALE DB & AMHS ZAS fFAREE H 19.5%=
vehd dlel s =<9 DB 9 A% #Ht 80.9%= A
FAEAT AA AT Al FYHE AR ARE
F e =9 AT FALE 60% oS Holx A
FALE FFe 63.8%004 73.1%% AES =¢ DB 7}
92 FHY FHRA FARE Folar HAH
FAEE MAdsE a9E E21sql)

E 1 2 A 14 7N AAe AlgdlolElel] tls] A
W 200m ol FEAY AR HdH FAE 60%
o AHe Ht FAEE A Aol 1 A,
HEshs 71N 591 DB & 0|83 YRS Al wWEEs

A A S Ao T|HE It

il
td
i
Iy
ox
(i
N
N
A
o
4>
fru

Similarity =

A
2
X
i
gﬂ
ol
-
™
=
o,
a
|

g Fgalol AR
2 B MG E NEA7]E
§3tel MEPAHAA S 29 olze}
pAsgleh, 1 A%, %9 DB A Al F91%]
Fulel 59 Ame fAEsL 2 FPEAR, FARE
60%°]4 XM BiF A= EF AsAE DB o)
ol RABA Qlme syt 291 DB A4 ool
A dae e B AL A,

ACKNOWLEDGMENT
o] mE2 2021 U= ARHEGR A Ade
BREN7 87 0] A s wo}l =aE A4 (2019-0-
01401, AIH7%28& 59 F4 As 9% GPS &9 A9
W dsAlsade] sk 7)uk 32k AUSS] 7l s,

A1 EF

[1] Goodfellow, 1., Pouget-Abadie, J., Mirza, M., Xu, B.,
Warde-Farley, D., et al. 2014, Generative Adversarial
Nets, in Proc. of Advances in Neural Information
Processing Systems, Montreal, Canada, 8-13 Dec
2014.

[2] Youngsu Cho, Myungin Ji, Jooyoung Kim, Yangkoo
Lee, Sangjoon Park, Beomju Shin, and Taikjin Lee,
“WARP-P: Wireless signal Acquisition with
Reference Point by using simplified PDR-system
concept and performance assessment,” in Proc. ION
PNT, 2013.

[3] Xl A5Y, %94 "A Positioning DB Generation
Algorithm Applying Generative Adversarial Learning
Method of Wireless Communication Signals," JPNT
9(3), 2020.

220

RSRP (dBm)
= - 80
< - 80

[ N NONoN
A
©
o

Similarity “m?”
@ > 08
© = 08
0O = 06
@ = 04
® =< 02
)

O
[efe]
MEM Oy 00 '
=0

- efoj ety £

O eHo| ot A gl
Aot ojnjE
Hiopnpe

o)

Ha

@80
=28 0 000 G0Q0
2RO 00 0 00000060 00

it

CC000Q000000000000

0000000000 eOw
0000000000000

4

QOOOOOOOOOO%
eCD000000000000009

oecoBbe000OOE&e DO

£0000Q000000 900000 F)O0 Wt
00000000000600006

Jeee0ConNO008LGG00000

0000 0LTIV0000000CO00OC
0000 0OCOOCOORPOOOO

900000PDV00000GO0ONLO00

. Jeele]

'a)
20| PRI A
ot

Qi
Qt ) -
'L%: o

oy

a9 2. 74

I~

w1 AA AdEelE e fAE B A3

A 97 200m
olu] Fx4 X<

A= FE

FAE 60% ©]

AH S| fAE Bt

&

A4 DB

15.6%

67.7%

=<1DB

69.7%

74.0%






