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Beacon Receiver2} E41
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w9t #HEH raw datag FAGE AN

A7) B9 AlE Z3zFe] RSSI(Received Signal Strength Indicator) Fkell o] A= BAS 4=335le] smoothed
o
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RSSI %t

A}7] smoothed RSSI #to.z FAE HMEZ 4% =42 93 DNN(Deep Neural Network) E 2ol =3}, A7)
DN ®Elo] 23 nupgro & A7) Beacon Receiver®] 9128 FA3sh=, AAF FA.
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n7hel e A" 49 dgolo], & dolo], @ Y =2 FAY &9 goloE s,

de FAS= ZF #lo]o]= Sigmoid, Hyperbolic Tangent, & RelU & AHo]% s}l A3} b=

47 ZRANE,

47] Smoothed RSSI o2 THE n Aol WES 7] DN R gste], 7] £ dolojzie Ao
oe 24 ghe H5eE, A4 B4R,

2T% 3

A3} 85 (Back-propagation) YilElES HIFOZ, 7] 8 doloje &Aoo FJELEF 4] DW 2d s
FHEANNE, AR ZA
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A7) kZ7F nitt 2 A5 144" nHA o] 59 RSSI kS AAS I, A7) k7 A7) 718A-E nwu ZHe PS5
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A A ke BAE EAPsto 71313 FA gt}
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&, dxg AAHE F3 =FF 359 Smoothed RSSI #HS FAl0l 48 wo} AglS FA3F= Multi-Input
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WREZ(110)& ROM, EAl wWixe 59 vy wrgsd £33 4 o, DRAM To=2 FAE I Wi
2= 3+ 4= o). w3, WREE(110)E st= tlA=, SSD(Solid state drive) 5 X33t =% ).

T 18 FEs, drg110)E Ad F4 WAE 9A F4E Y3 DNN(Deep Neural Network) =2 (111)2
23 4 9t}

DNN =2l (111)2> ¢4 AIZF 2tZo upgh S5 RSSI #to 2 FA4%E nxkdel HHE 98 w7] 93 nlle ==
2 74" dE #eoloE ¥ 4 o, I Hh 3E Folo] E £¥ FolojE 23T 4 Ut &9 o]
o= FA4H Agd gt sty =2 TAE F 9

BAE(120)= 94 54 B og Hojr she] oF Xt FAS Fsr] {9 2, BE, F
TS X3 £ Y

HEYIE 99 T+ 2o ugt 7ol Z AW (PAN; Personal Area Network), A2 EAI"(LAN; Local Area
Network), 39 E21%(WAN; Wide Area Network) =Y F dom, UWEYAY AuAde uwgt AEZGY
(Intranet), AN=Ez} (Extranet), = <Y (Internet) 5 F+

EA1%(120)= LTE(Long-term Evolution), LTE-A(LTE Advance), 5G(5th Generation) ©]%%Al, CDMA(Code
Division Multiple Access), WCDMA(Wideband CDMA), UMTS(Universal Mobile Telecommunications System),
WiBro(Wireless Broadband), GSM(Global System for Mobile Communications), TDMA(Time Division Multiple

Access), WiFi(Wi-Fi), WiFi Direct, Bluetooth, NFC(Near Field Communication), Zigbee & U%¥3 FXA %
A AlS e R AAET dZ2E F 3

T3 EAIR(120)+= olH Yl (Ethernet), 3 WEY T (Optical Network), USB(Universal Serial Bus), ATEE
(ThunderBolt) &2 f4 &4 WS Fa 9F A&7 d449 = Q).

EZAA(130)= AR FA(100)E AdHA
(110)¢} A== kA w22 (110)9] A7

A5 he B4 FAY F A

=

oz Aojalr] 918 FAolth, FAMOR, TAN(130E WEel
=

I
Aol o] AAEHME Addozyn B Al thekst AA

Z 2 A4 (130)+= CPU, AP, DSP(Digital Signal Processor) %3 #Z& ®HE& Z2AA, GPU, VPU(Vision
Processing Unit) S 72 2#|8 AL T2 = NPUY 22 AFA S AE Z2AA 5& L3838 5 9
o AT AL Z2AAME, B4 JdFAT ZEe £ UA= ol&d E3lE st=do 22 AAE 4

R

=

ATt
A 2AA G2, TRAA(130)= 2 82 AXZXE Beacon Receiver® FA1HE A3 (Raw Data)E 94 A7t 7t

=
Ao we} #stal, Bl mEl =&" ZF RSSI #S e skl , =1 HEf(Feedback Filter)E &3] =4
]

(Smoothing) S 38& 4 ).
oluf , TR AA(130)= AAEE 23S vlg O Z Beacon Receiverd XS FHE 4= Ytv}. FAHozr, =7
AA(130)= 7 v FAZEEH 08 a5 RSSI #hs vtgoz AgE F4F 4 gJon, 7 v X9
)8+ Beacon Receiver? A= (FAHH 7131)5” HFE O 2 Beacon Receiverd Y& FA 4= U},
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TAHeR, ZRAN30) = 4 AE FHeEs FHE FEd W ZR(11DS 488 v
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ol EHES Fall, & JMAldl wE A} X (100)7}F Beacon Recelverﬂ YA E FAsE FAEA BES A

L olE =B A, Az AX(100)7F AHE FEE A5 AR Ay,
= 2= N

= Aol d A oo wEl 42417] (Beacon Receiver)e] YA& FAHI = A2 RdS HAFEY, =
28 FxslH, A|2®l2 BLE Beacon, Beacon Receiver, AW (Server)@ TAl¥It}. BLE Beacone Universally
Unique Identifier(UUID), Major, Minor ™ Transmission Power (TxPower)Z& X33+ HAIX S F7]X o2 HE
EfAES. UUIDE 39 BLE Beacono] AF&E+= oZAlo)lAS FE37] Y3l A&, Majors HY3H
UUIDE %r= BLE Beacon9 3H9l & AHRE 2Hs7] 93 gholal, Minore Y3 Major 2% W 2+ BLE
Beacong 21®3l7] 913 gholt}. TxPower: BLE Beacond 441 A& A17]Z2 yeldit}. Beacon Receiver: Ut
o] BLE BeaconE©°] HEdte mAAE FAlsta Fal®El wAlx] zhzhe] RSSI #& FA3t}. o]F, Beacon
Receiveri= 44138k BLE Beacon WIAIXZH-E MinorE F&&t}. ©]%, Minor, %% RSSI %k, BLE Beacon Wl
AR =21 A S AW E dESitt. AW Database, A 34 (Data Preprocessing), MISO DNN =2-S
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2
o

e, A #HlA Data Splitting, 2
2 Sggr, MISO DN Zde dxlg] 34
o} HEZAo & Qutput Layerol|ld FH A

t}. Databaseol:= Beacon Receiver ZH-E| H&uke ZrEo]
%] (Missing Value Imputation), Smoothing W47} <=4
28 &5 th9 Smoothed RSSI #HS Input DataZ® 4

o

w wo A oot
Mz 10

= Ao th4=2] BLE BeaconC ZHE H¥E RSSI #e AF&3}
Fx] 2] MISO DNN =98 283k Smoothed RSSI 71¥F Ae]l F4 7|¥el

%= 32 MISO DNN RE& 283k Smoothed RSSI 7Iwb A2 374 7o so]Zefls Ho|Fth. Raw Datats
Database© AZ% Minor, RSSI, BLE Beacon WA]A] 4241 A|7FS X3t} Data Splitting ©AIClA] Raw Data
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| S
]

O

X

=

t
1 A5
2, Zero Paddingg AFEs] nk7/fe ASXE 0

k7} n®rh 22 = 2 A&vh. ko no] #2 A Missing
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s8k4 204 RSSI';: Feedback Filterol ola ol4x mAo] g¢hmwl RSSI @tolth. o 03} 1 Apo]
(O=ea=1) 371 A4 7S Jehl™, Feedback Filterd] AIGE ouvdth, a7t 4= Feedback Filterol
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e =2 FAEY, ZF ==+ Input Data® £ WE o] E3H Smoothed RSSI #h¥ AU = njd=

o w9, As g BANA Input Layerd] AAAAFRE 71971h AAMo 0o FPHE 7197
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T}, Smoothed RSSI 71¥F A F7 7ol &%= MISO DNN Bdlo] sk 9 725 93], =31 % do]
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AEE7t 255 sdaAY ke 4 A" 2 AA AYE e AY ”é}J FA HIE7F ol S|ER A
A S-5tEke] e FE AL QIS A5 HMEVE WA ZAET.
2 WA "R GRS A 7IHE V1S 71 div] A Age AAl AY kel AR sdstAY AR RlE
Wol A 318k diZbde slds = A7 FdaAL A gh
2 yFo] gho] 4m oldtel FIEE WA A

N
i)
o
ol
[m

hu}

i
o
ol
ki
_\‘L
i)
>1L
o
o
0
4
%9,
32
v
2
ol
2
rO
N
i)
rlo
I
o
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