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1.1.1  ALEREEMN OZRE - GPS Bt O EE R

A, MLEEERMIE Y —F ey —v a v e Mo 1], BiLR])R &ML Ry

CHER SN, Z0oEEEL»OHEE L WIEZ X T 2. FFIC GPS(Global Positioning
System) (35 PE IR ICE T AL TR AaAbhvnEiiol 2t hoTwas, LaL,
GPS ICIIKE @m0 H 2. ZhiE, [ENTOMBEIEICHHET LR TE R
EWwH R, NLER L O@ENALER GPS ICEWTiE, ENDUEK L OifEORRIC
KRS CB{tF20Thsb. 2T, BNTOMBEHEZAGEICT 5, GPS Icflb
ZH L WEMBER SN TW 2

112 EBRAEE SN

WRAE, BNMEIERSME LA S LTw 2 REN ML, Wi-Filllfiz, RFIDHI
iz, BLEHIfLD 35TH 5.

Wi-Fillfizix, HBOWI-FIT 7 € AR A v b LR o BRMELHEL, ZhiH
WaEZAMEICE s THEZEST 2 L) D7, I HICRFETHE, BMEEZHH
L7ArEHESR, vy P Z2iEH L EE4OMEbED N TE Y, T o2k
EmEAHRfEEINATWE. BAEICOWTIE, M Awas b DBFF[5] TIL Wi-Fi&
DeepLearning D fl & & H 212 £ U 37mx17mD )= THHE2.64mDIEE, 14.5mx4.5mDHR
ECHI12ime ) SR 2K L T 5.

RFID(radio frequency identifier)#fllfiZ1%, 7 ®RFIDZ 7 ZALiEZHI Y 721> H DITHL Y ]
JCHE, HEHOY —XCTEDX 7AW LIC XV EZHET 2 L0 bDTE,
BRILDOWFETIE, MIT(ZHF 2 —+t v Y TRRY¥)PRFID%Z 1 & v M6 L, Rz
B v 5 ORECOMEDHEEICKIL 7.

BLE (Bluetooth Low Energy) HIfi7i%, Wi-Filllfz & Flfkic, EERIRE % 7z = Al
BT X 2 HIER, BMAEE 2N L 2@ AE B offtst gD b Twnwd. LI
2FIC TR D.



1.1.3  Wi-Fi & U° RFID D &ER

HIIHCIR 7= 3 ool 5 b, KEZ T %A 5 L Wi-Fiks X OURFID % F W 72 {7 i ]
EBENLTWE XIICEDNED, FiXTid 2 00HMICiZW L2 0MELEH 5.

FF1IOHOMEE LTHET LN DI, KRR |72 Wi-Fiic2WwT i, 31
R Wi-Fill S Efi o R S N T 2 D13 T — iR ICR O N 2 720, HIEL 72w D

CWI-FUBEHEM A EH I N TR WA ICEFHZ MO T I 0ELH L. 72
RFIDICOW T H RIS, HIE L 2 0Wd DI X 72286 E 23 H 5. 2 bIicizk
BEFMA A B L) HCRERD 3.

KiICH@EE LTETF LN 0lE, [ZEEPZEa A ] 72 Wi-Fi®€y 2 —VLRFIDX 7
ZFE A2/ DHEATHE DD, Z b I1E3~10em?FRE DY 1 AR — R % LE
&35,

REBECHEE LTETon 0k, TEMANZa R 72, Wi-Fillfs Bifi ©RFID X
7%, Wi-FIiEYa— A DF v 758 N AR, RFIDX 7 281 ~2 FARREE &, P L T4l
EREABRVEANGZ AN SRET 2L MELARE T LN,

o DD Wi-Fi #6725 O RFID #Ifz 0 R #HE T 2 HZR L o T 5.

1.1.4 BLE OHJREH: & B

BLE (%, 1.1.3JHCik~<7- Wi-Fi 5 X O RFID ORI S % iRk 2 2 & 23T % 2 Hili
CLTHEHINTW S, 2o i, BLE i<k [N [Zffi] [EHEH] LwvwH 3o
DD 2 2> 5 72,

¥4, BLE X [/NB] TH 2 L) R0 H 5. BLE BESEEEA B L 27 v 713K
IND D D7ZE 1em?FEE &, Wi-Fi#if§F v 7% RFID % 7' & i L < b IEH Ic/hN©
5.

XIZ BLE 123 [#ffi] TH 2 &) FE»H 5. BLE@EHOF v 73 t+x v b
~1 FARE L, Wi-Fi@{EF v 7, RFID 2 7L L CHIEHICEKa R+ CH 3.
iz, BLEICIX [AEN | THhEL WO RS 5. K& Bl 5T2~ 34
fHC& 213 DAEND, BLEDF#H D 125Th 5.

b 3 OoDRM A - 7= BLE £fliix, Wi-Fi #llfz3 X O° RFID #2340 2 5 &
BRI B EAM e LCGEHI ATV B

LA L—7C, BLE Z [l 7B HE RN 2@ Lcd 2. BlEfEo= (2
) ICTEEL bR 328, 9 hd Wi-Fi ® RFID % v 7= & flE Fik & ik L <,
MEHE OREELREN Lo b, Zid, Wi-Fi iz Efho @ik & lb~ T BLE 28



AT w 3 BEDOEREIFEL, RECTH Lo BErRELhoTLES L, %
L BLE 3% oWH FEBGRE Ao B L TN I W), HEFICK S
ERREL Z>TLES CeFRE LTETLNS.

éEK,ﬁT%W6nfw6BUE LK BEMED EaFiEE, [TORELLHE
¥ BLE #3555 b O D BB X 4, 202 BF — X 2ITIC %EL%h%@@M
EEHET 2] L wi b0, ZoFkEER, MEMELZHGT 2o TH#EfHE LTK
XTI, F7-HEMEE BLE fiffic oW CoBEA#MAE LB L T35 729
A== =Gy P CHEETCORBELEHIMAIEcCE 200, HAZFHT S C
CUTEEL .

1.1.5 BLE £AfioRk

BLE #fffid, 1.1.4HTdik_7~z X5, 2o [N [%ffi] [HEH] v
o, RHICHET 2 loTiLics T 2 EE RTINS L THEHI ATV 5. WV REKIC,
Bea b DA BLEHffiZ#FIHL T4 v 2 —2 v b L8 2 [oT tha2Fk 3 % vlhEd:
BIRBEI TS

1.2 DB

Kifgeix, K& 320HMNEF-> TfThbirz.

1 >HDHMIE, BLE EROMELIYE - MEVMLICED XS RBEZRT DH
AT L L2 BLEEBKRIIEEYICK > TEEMERRKEWET 2 2 3 Mbh
TW3—J7T, YO L5 hWE - EEVRENS O VDRHEZRTDO2ICDOWTEEL L
FAEIN TV, KK TR, BoRIVICH A ZYECHEEGECTHY oY
RiconT, 2N EDRE BLE EREEZRE I & 2 D2 IO W TOMEZITHR
277,

2 OoHDHMIZ, 1.1.5HTHiR7 X 5 72 BLE Fiffiic X 2 IoT #E&2 %k L, 5w
%5307 BLE #ifg2 N L CEB2RREZHEL, 2o lABFHTE S X5 7%
BLE #E Z W72 EHIE D, LOREDIREIC 200 2iflET L THS. v F
UA L LTiE, H=EICWS{EH A2 BLE I X 2 EAERMZFMHAL LY E T



2LWVWIHIRETHD. T/, HBEETIMNEMNT Y AT L, UTO200FE2HFK>%
DL T~

(3) B r B EFEOME iz v EL 23, HMACHHBICHHATEZ2HD
(4) FEEMIC L 2R EFEL, LVBEOREEREZSE2 b

(DoFEIc X v, 1L1AETIRNZ X5 7,  TBUHR O A& BIE B it o {8 K~ o i
BEpsmiv] C WO REEZMRL, $2QoREHIcX Y, MEMEDRAEEZKELS TS
HRDO 1 OTHLEEYICL2BHROMELZZERL, [ XL VBEOE O EREZTS |
TENTELL AT LADOEEHIEL 72

3OHOHMWIL, APV EHERMZFMHL CELYZ T 5RIc, CoREDRE
ROIXEREE L2002 ET22LThHE. 2 LT, BELEVZATLLLELN
A EHEDME L F OREER 2 L,

1.3 At OEER

KFFEOERIIUU T D 4 iCTH 3.

cRRA YE RO Y OFEEYICE T 5 BLE BROBRFELHEL L L
T - AR e, MACHATE ZMENEFEERELL L

- BLE =2 MM L, (MEHEREDR LIckI Lz L

AEAR EOREOREOMEEHHRE O FE LY ET IMCERZLE ) »EHFAEL
- &

1.4 FWXX DR

AKIFEIE 8 DDED LI I 5.

1&ECTIE, BAL LTAMEDOERMVUHEHM, £ L THEBICO W TRR7z. 2 E T,
AW ICBEE T 2 D FEIic oW TR 3. 3ETIE, 4Pl - BEEYICO>OVWTD
WHEEREOMEL ZOfRICOVWTHRR S, 4 TETIE, AR CIER L 2 EHE >~
AT LD - T AT XML TibR%., 5FETIR, 4ETHOLNEZY AT LEH
WTHEHIE Z1TR o 2fERICOVWTIER S, 6 ETIE, EEHEHALOMERICOVT



DIHHEEROBIE L Z DFERICOVWTIHRRZ.7TETIE, 3&E, 58, 6=ThHonrK
EEORICOVWTOER LIRS, §ETIE, KfiXZ@EL CHONiHE [k

RICDOWTIRR 3.



B 2E BER

ARETIE, ARFFICEET 2 fthoffFtic 2w T 2 D

12HIKENT2DIt, BLE 74 R X @7 — 2 2B E s e 52 L
X VRLERZIT S E WIETH Y, BE BLE 754 227 BHlE I B W
Thid —RNIITONL T I FETH 5.

2 2OHICHEANT 2 DIk, BLE 74 22 HWALEFHINC, FEEYIC X 2 B0
Hax BB LR TH 5.

2.1 BLE beacon % i\ 7z A& HIE i B3 2 F5E

BLE 784 X% fl\v 7= (2 @HlE B 2 %213, BLE 754 20K e &b Ic%
TN T 722[7]1[8]1[9][10]. BLE F 54 R & H W7 —fki = FiElL, K& 2205 5.

1 oHoOFEER, ZANEETH 2. EEEC B OELER M2 O HIERKG & BLE
TANA RO OMRAZRH L, 2hERA2 3EMCTY> 2 eicky, MEFEREED
H e wd FiE7 2RIBEERIEE BLE 754 RABICEEYED R, L own
W TR WRIR 2 T 77T, EEYWH L B 2 HESLKIFOEVEE, ftho BLE
a3 L < H2EER LY, BROMERS IS, THORENKZ WEGATICE TR, K
ERELLIETTE2E W MENED 5.

2OHDFIER, 74 v =7V v 2FMLEFETHE. 74 v T—TIJ b
X, ®2FEDOME COEMIEE (RSSI (Received Signal Strength Indicator)) Jx Oz
BERORTIERTH 5. TOHEOHICW L O0HEREG ZERIEL, £ b L BLE
TN 2L D RSSI U BLE 754 2 DfiiEEIRZGE KT 5. COT7T -2 %2 THOKRE
CHEOTHE, EBRICAEGTNZ 32 BICEFhl S N7 & e L O RSSIZ b DT
— X WL, fBEEHEET 2LV FETHL. COFEREZmUIEEL Y EuE
JENERITE 5. Hl 21X Kriz b [9]DifFE <1, Wi-Fi #ll&E & BLE beacon ##l&& b
BT 4 v =T v FFRET, RRKEED 2.82m, FHERED 1.08m ZEEL T

— I CZOFEE, BRESLZMLELGAED ) —E 74 v A=) v P ENEL T
nNiEhohw e, 74 v H—=71)v b OPNEBRICKE TP 00 5 & HRE
mELThTFond.



2.2 EEYIICERH L -MERAEICET 355

Chen o [11113, FEEYNIC X 2 BHOWME 2 H R L 72 EHE IO W TOWFE 21T -
7. BARRIicik, LT oK 2.1 © X5 IcEHlIBERR & BLE 734 X[ % LOS(Hd L. [#
FWHI 4 e iREE), p-LOSGHR R L. —# AR Twv 2 %I IZRATw
WIRAEE), NLOSGERMEL . ERICEN T2 RE)D 3 oDREICHIST 5L T, &
BEIC X 2 ERZ/NS S LTEREOR Ei2 HIE L 72, REEDHHIC I, EIHEGEE D

ROME] 2R L 7. —BICKEEY 25 2 IKETIE, £ OFEEY)IC L 5 AP
S XY, T EREE ZFHET 2 EIRMMES 2 2 2B H 5. ROEL 1, fthoE
PR OfE & XM L i 2 L TH B, ZnxHMHL, 47 LOS, p-LOS, NLOS
RET coBRGHMZITY, 207 —22HTHhBEEZES C & TIREEZHHIL 7.
fERE L Cid, mEOHRAEA 1.5m, IRAKFEZEA 3m & 72 Y, Dartle iBeacon Locator™?
K0 b 30%MFE A L 7.

o |ine-of-

sight :no blockage
/
| * partial-
Env | line-of- :blockage with a low blocking coefficient
J sight
4
) ¢ 2?_2{;&& :blockage with a high blocking coefficient

X 2.1 #-HIEESE & BLE ¥4 [ 3 2D JRAE

*1Dartle iBeacon Locator. https://apps.apple.com/jp/app/dartle-ibeacon-locator/id904211297
[accessed on 2020/01/17]



3E HATEER

WE 2 & © BLE B D IEME 2R 2 RIS % 720, £ L T BLE I X 517
EHEREDR E2K 2 720, ARUFFECIIFHAIFERE LTHKA 2YE I X 5 BLE &
DREROMAE[12], LOHE TELYPAET 2 g0 s eEEY (AT, THE
WaEEY] £32) X% BLE BKOBEROAEX TR - 7-.

3.1 B4 xPEic k3 BLE BEOoBEROTHE

3.1.1 FA3T 2PYHE
BanWEicksBHBELR2HAET 2720, 792Fv 2 LTCT727In (JBX
5mm) R UL = A (& 2mm), Z L CAM (E& 12mm), $EE A 7 2 (EE 4mm),
24 (JEX 3mm) , £V F—1 (£ 3mm) ©6fEHEOVE*HEL, EBxiTho
7.

3.1.2 EBRFE

FER I, Android %K (Nexus 61'%) , BLE 734 % (CC2650STK SimpleLink Sensor
Tagl™),3.1.1 TRLZEVWER T A IFANEFHAL. 74 IHRA4 L5 BLE EH
% 100% 3 2METHEZ L 2MML, ZNoHoZ TR31 DX ICEEL 7.

*2 Google Nexus 6. https://store.google.com [accessed on 2020/01/18]
*3 Texas Instruments Corp. http://www.tij.co.jp/tool/jp/CC2650STK [accessed on
2020/01/18]



BLEF /84 R

((c

AES

R oI T-FERE

7’1vi71=’41b K

AET 2HME

3.1 BRI T B D B X

BLE 74 A bHEoNZERIE, T ItsArfllnsidtsc entizksd, &
FTHE T 2E Z @ L Ch OHERR~LHET 2. coL&d BLE 794 2Ll
EMAER & OFFREIX 0.5m, 1m, 2m, 3m, 4m, 5m & L7z, 2N ZNOYEHEOYE Z5%E L
72D DROYEZREL R\0d DICDonT, FERES & ICEREE ORI % 500 [BIfT W,
ZDVEEEZ ZNETNOYE L, MHZHREL TWixnd O & THEL, BRRE DR
WHREZHEM L 72, S\ I X RSSI(Received Signal Strength Indicator) [dBm] % | F
L7z.dBm (F¥=_n3IV) ik, h%, 1307y FmWlaHEEL LT~
[dB]DfECH L 7z Hifzd & & TH 5 (30 3.1).

1mW = 0dBm (3.1)
Thbb, EBIPMWIE T~ Y X[dBm]oBGIER 320X 51k 3.

X =10log;o—— (3.2)



3.1.3 BHBFEEROMRE

R ELTX, UToR31IDEI TR 7.

ME%

=X | iy

T UL | KM

HZ X (5Em)

N

K R— L

R

3.57%

3.99% 11.3%

47.9%

5.96%

5.67%

3.2 HENZ:EEYIC X 5 BLE EROBEROHRE

3.2.1 RBROBE
AR TN REEDLE LT, 7yvay, Kl #, Efio4-o(X 32)%H
BL, 2nZhOFE72EHIc BLE 74 A2 HBL, WEELHEL %.

% 3.1 YT O BRI R ECE

3.2 4 >0 HEWREEY) (Eholdicy vy ay, K, #, )

3.2.2 EBER
3.1 HDEE & FBEIC, BLE 74 ZDJE Y ICfEEY R wikiE L, BLE 754 253
HEEVO T L2 13hich 2IREL OEFBE L Z N2 500 RIEFHAIL, % 0F¥E

RS 5 2 TREREZFEH L2, MRIE, UToXR32DX)ICkho7.

10




&= 7vavTF | AMoR Eloles EHOT
BERDR/IME 17.8% 9.93% 8.97% 11.2%
BEXRDRAME 34.5% 53.2% 42.9% 31.0%
BER DB 24.9% 27.4% 31.4% 20.8%

% 3.2 HEMZEEY)IC X 3 BLE B0 HER

11




4 K - G
CLTEELYOMERRET 3 DD,

ARETIE, BREBELLED X HIC
BEEZHOWTELYZ T 28 TELET7 7V r—vavBEo k) ik

NEICEREA L T <.

ERAL (DAY E|

%= -¢ BLE ;
Gt T XL THREINEZDOITONT

4.1 BziREE (RSS]) & BEEE o BE%

—fRICEI D TR 2 FICHH L CTHET 2 LBAONT VD
BLE OEHRMEICHE W THFRETDH 5. MIEHE» S Oz H L7z BLE 754 2
o —EDWED, ML L, ZoMEICE T 2BENMELX, L BEE, RANOHHA
ERERE[dBm]IZX 3.2 Xk v ickTC

ICRKE 5.

.2t

Dunkown %U‘é {Ezgm}#%Xunkown
kﬁf%é:&%ﬂ%?ni,%MWMﬂXF@K41@i9

(4.1)

D
= —20log;o —XM 4 X,

X unkown
st

TN % Dynkown S22 W THET X, UToH(4.2)D X 5 1cke 3.

Xst=Xunkown
=Dy * 10 20 (4.2)

Dunkown

X4.2) e, » 2 s coBEPREZHI LEEE L L, RO IR C 51 2 B

BMEAZEHMET A Z T, 2O L BLET N4 2L DB T2 LA TE B,

4.2 HwfE & RAMEOESHORE

41THTHE LN HRMED, EEOHHE EN b VAHT 2002 HET 2720
3 & T & B o BRI % 500 [BRANE L, 2 o I % B E & i L 7. 3ﬁ%
ZNZ KRB REE R L, 22m X 32m) , FHEOHEGRE M, 6.6m X 4.7m), /)

HEOHEGEE S, 3.4mX3.0m)ZFH L 72, 72, ZHAIEEEEIX 0.5m, Im, 2m, 3m, 4m,
S5m & L7 (777 LEE S KL CIIHEO KX X OB THRA 3m FCTEHAILA. £
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72, MELICHE W T 4m B O 5m Hisic BT, TS BLE 754 [T
DERBATTH o 72729, K 3m FTEHIIL 72).

ZNZENOFHEL M, S TOFEHIMEL, 0.5m Mg % iLHE L L 72 BE5H{E & o ik % LA
Tk 4.1,4.2,43 MUK 4.1,4.2, 43 ICZNZNRT.

BEBf#[m] | 0.5 1 2 3
EAlE
[dBm] | -57.7 | -61.9 | -76.7 | -90.5
HimiE
[dBm] | -57.7 | -63.7 | -69.7 | -73.2
4.1 HE L Iic B3 2 BT o FHIE & FEEmE

-50.0
05 1 15 2 2.5 3[m]
-60.0
-70.0
-80.0
-90.0
-100.0
[dBm] . B
——FHH{E[dBm] —e—Hm{E[dBm]
4.1 = L ic kB 2 B EE o FZHIE & HEm{E

EEEE[m] 0.5 1 2 3 4 5

A&

[dBm] 61.1 | -65.0 | -68.4 | -69.1 | -75.0 | -80.6

b3 e ]

[dBm] 61.1|-67.1|-731 1| -76.7 | -79.2 | -81.1

* 4.2 #E M I3 5 EREEZ O FHME & PR
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-50.0
-55.0 010
-60.0
-65.0
-70.0
-75.0
-80.0
-85.0

-90.0
[dBm]

-40.0
0.0
-45.0
-50.0
-55.0

-60.0

-65.0
[dBm]

1.0 2.0 3.0 4.0
—o— EHIfEi[dBm] —e—FZ{E[dBm]

4.2 R M T3 3 EIRRE O FEHE & HERE
EER#[m] | 05 1 2 3
53AIE
[dBm] -47.1 | -50.7 | -59.1 | -62.2
IBSRME
[dBm] -47.1 | -53.1 | -59.1 | -77.8

0.5

—o— S {iE[dBm]

2.0

* 4.3 ¥ ST B 2 FERGREL O KR fE & PG {E

2.5

—o— M5 [dBm]

4.3 ik S 1< B 5 TR O KHIfE & B

st I

5.0
[m]

3.0 [m]



F7-, HEHLAL L2 05mMiSoBREE L, SEHOBRBEOENZHEI &I
BHLAZ27 772U ToX 441237

] 2 3 4 5 [m]

-20
-25
-30
-35

dB i
B! —e—ilEL HlEM RS iERT e

X4 4.4 FerERh S & K EREED FRIGRE O #5)

INLDOT—2h 0, HEOKE II/NIWHEE FBEGHEIOEWEROBREZ T —
T, WEORZEIPKEL X213 L, BmE2 O OTRHEBIKEZ 2 d 2 2D
225

4.3 AP RF AICEB T BEEEEAE

42ETRLEZX Y, HEFD ZBEOKE X ICh 2 & HEH{EA b OTRMEIKE <

%Y, FMEORGIMAENZ T2 LREICR2. ZZ TRV AT LTI, FEEZ
& DFEHIEZ TTIC R OB ZER L, 20X E M iRz Bl 5 5%
5. Kompliciim/h gz LToX43 LUK 45 ICHEM 07 — & %
72U h# 2 R 3. 72720, y I3 [dBm], x (XBIEKSR & BLE 754 & [H]
DR [m] & L 7.

y = —0.310x2 — 2.25x — 61.2 (4.3)
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-60.0

010

-65.0

-70.0

-75.0

-80.0

y =-0.310x% - 2.25x - 61.2

-85.0

X 4.5 &= M I3 2 EHRERE © EZHME & T DUhg

FiEchzon-atliifRicsnwC, HarHsick I 3 EEME LTS itk
D, ZofEEX 43 ITRAL x ITOoWTHITIE, HIEME & BLE 754 2o i %
BT 2208 CTE 5,

44 K RAF LB T BMBHEETE

Ky 27 LTlE, BLE 754 ZDOEMEFiEE L C=mill @k 2 A L. =5l
BikLl, »2 2VERIOERIZD2 20377025 0ERIC, 22 3EFTO 29
R DEREZ KON, LBEZHEET LI LB TELL W) FETHS.

4.4.1 =RHIEEIC X 2 ALEHEE FEOBE

X 4.6 I ZRHEEOWMEK 2R Lz, 3 A2 O BEEREOfE% F Vv itz &
H3 2. 32ROV, #Himd AZF.Le T2MEICHRYIVPFEET L L
BbH 3 (K 4.6 DFDOM). FEkic L s B KU C s T EIEME % FHI L M
i (X 4.6 DK VEDOM). 2 LT, ZNHDEAL S 3EMIC, NRYBHFET S
LHEETE B,
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H#=C

B 4.6 = il % OB X

442 K 2RF LB T BB EFRE

441 HTRLZXSIC, BFHAD»ONRYE COMBEARIEMEZ 51, 3 >0 Idw
FTIEMEZEML, MMEMEEZITIENTES. LA LAY RT L TIE, HEEOHEE
DIFICRAEME L SERBIER IN WAL H 5. Z TRV AT 4Tk, 2MED
REOBELENRY)OME L HEET 2. UTOX 4.7 ICBIFX %2R 3

= C

/é,r.-iB

X 4.7 Ky 2T M ET 2 A EHEE O B X
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45 EEVZEZR L AEHEE

Ky 2T LTI, MEHEOEELXA LI 2720 ICHAERD T — 4 (3.2 HSH)
AL MEHEEZITY. COHETIE, FOXS L CEEYZEEL -MEHT %
19 DICDOWTEHAT 3.

4.5.1 BEBER~< v 7DFEK

R AT LTRPIDIC, BEME~ Y 72ERT 2. BEBE~y 73, fHEOL
DIMEICENL LVDOREXIDEENLDH 2D, 7% DfEEY O BLE BRBER
BRI~y 7D THL. BERE~YYy 7O—flZ L TOK 4.8 I0Rd. HaD
HEBEHECTH Y, KEBEEVOH 5EHMTH 5. IREDORRIIEEVORELEDE
KERL TS, KVAT LD —HFE, TOHREOKEEYOMIE, K& X R OHEHE
ERL CBL. FEEY BRI ZUTOR 4.9 1<Rd. 2 LT, KIEMUBETHRN
LYATLCENTCEDT -2 AL, MEHEEET

b 4 @ 1:48 - 4 @ 21:20

Input Room Size

Input Room Widtt

Input Room Length

ADD

Input Obstacle Size and location

Spinner v
Input Obs-location(x)
Input Obs-location(y)
Input Obs-Width
Input Obs-length
ADD
X 4.8 EipiRE~ v 7 D—1H4l B 4.9 FEEY) O AT HE
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452 BEEYZERBL -EBEH#EDOT VT Y X L
AR ATLICBTANBHEETNT Y X LD 70 —F ¥ — 2 TDX4.10 1337,

(D) & FEEY

) K FEEY BWT, *

(1) 3 fiprT Q) EEY % Tt DPER DEEY) & H#H
B IR & HE LR TN % ENLE D R D

iE ' EHEE B (L, HE R 7o 7
fiE % HEE o —FICi
i

X 4.10 (FEHEETALTY) LD 70 —F % — |

(1) 3fEPpTcEBREE ZHE

WDic, HBix2 3@ATICHE T 2 EHBELZRET 5. 2 L TxOfREITIC, &E
26 O EEH T 5.
Q) EEMEERL & W EHIE

(DoFERZITIC, 442THTHRRZFECTHEEVZERB L R WIEIIE T .

QEREEVOREF CERBELMIEL, BEMEBEZHE

KICEBBE= Y Z7ICERI LT EEEYDO 1212120 T, X DBER,PLE
WRERWIET 2. HE072z0oRIIUTOR 4.4 ZHV 3. 7277 LEHIERT O B R
% RSSI, #iIE: DB RE % RSSI,ps, FEEVDORWELRE Ay & LTz,

RSSI,ps = (1 — Ayps)RSSI (4.4)

R44CcRoNMIEROEIGREZZ M \WC, HEMEMELZIT). ZLT{EoN
HEENIE & 2 OEEY) & OEi2 T 5 (20 T7 — X ZEEWRET — & LIER).

DEEEVICE T, TOEEYLHEMBEIROED > MEZ 21— F IR

B)THOLNEEEYHET — 2R EL/NI 00, MEBEHELZWDS DDAMET
HBEHEL, ZDOMELZI—FICHERNT 3.
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5% EAIERER

RICUE, AR 50T > 7= EEROME & f510 0\ Tk 3.

5.1 EERDBE

5.1.1 EERERE

AT, MAPHECHEILYEZE T 22—FLwi v F VA CEITT 5740,
FEERERE I AN S BAIH T 2 K& SBREOHELZBEL, 6.6mx4.7m DFRE % F
L7z, £7-, MIERE & LTt Nexus6 ZF|HI L, BLE 754 2 & L Tlk CC2650STK
SimpleLink Sensor Tag % fv>7z.

5.1.2 EEHFIE
R 2 IE S % SERTIE, XV IEMRZREZIEST 2 720ICEE L Lz, 3 &
DHGERLEZ AT DM 5.1 1R,

VA

5.1 HIES % 3 i

20



FEE %179 BLE 74 2 D REHATIE 1 0 fHT(HIC A~] L3 2)HE L. 205
B 5 fEATIREHAREES & BLE 754 ZORIICEEYBEEL ZWGR(Zr—71 L
%), ZLTRY o5 ETdEEY o, TROR (Fr—72892%) Ll UTO
5.2, X53ICELAEROGTE%ZRT.

X 52 7Vv—71®d BLE 754 RZREFEFT (K5 SIEICHLADhye(A),
Hho E(B), o (C), HLKak(D), o E(E)

X 5.3 Zv—72d BLE 754 ZFKEREFT(FE A bIHICH LA D Eofio g (F),
7yyay@T@xmﬁ@L@:~r@¢mx%ﬁ@Tm,ﬁmwﬁm)

BEHAEFTC1 0 O mIBHEE BT L, 2 0¥ E%E Z OEFI COBERME L LT
4 BTN 2 2T AR L CRBHEE 21T, EEEO BLE 754 2 Of7{E LT
MEDHOMELTEL 7-.

5.2 HEHR

HEMEZE LRV AT L0 HFERROEEY #EE L 7> 27 L0 R
X, UTD#5.1,52, 530 k5o 72771, oKL IZFNFNK 5.2 OB
T ot P S N7 W
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Ir—7 1(EEVNERD Y /L)
A B C D E

IELWIEm] | # | 235 | 4 04 | 2.8 | 043
| 22 | 1.7 5 23 | 22
WEMBEM] | ¥ | 235|273 031 | 3.8 | 2.39
# | 3.88 | 3.91 | 2.45 | 3.26 | 3.75

aZE[m] 1.68 | 255 | 255 | 1.39 | 2.50
£51 FN—=71DEEYEED Y /7 L OHIER

ITn—72(BEEMEREERL)
F G H | J

ELWEEm] [ # | 22 | 0.7 | 2.35 1 0.1
| 3.1 0.7 2.9 1.7 4.6
HEMB[m] | # | 143 | 3.29 | 236 | 1.56 | 1.72
# | 296 | 3.8 | 391 | 296 | 2.79

BE[m] 0.78 | 4.04 | 1.01 | 1.38 | 2.43
#£52 I —72 OEEYERK R L OFHHIEER

In—72EENERD V)

F G H | J
EELWuEE[m] [# | 22 | 0.7 | 2.35 1 0.1
# | 31 | 07 | 29 1.7 | 4.6
HERME[M] |# | 1.08 | 241 | 2.04 | 1.53 | 2.19
#€ | 3.15 | 2.23 | 3.86 | 2.7 | 3.86

aZE(m] 1.12 | 229 | 1.01 | 1.13 | 2.22
#£53 IV—72DEEYEED Y O FHElGER

T, MEVEZERELEWC AT LR, MEVAEE LV AT LZNETNDO#ED
SEEEKR N ZF DB O WTIE, UMTDES54D X5 1Cko 7.
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Eg[m] VN
[EEYEELRL 2.03 0.85
[EEYEEDHY 1.84 0.37

* 5.4 FHEOFHMHER KT
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6 = FHliEER

ARECTE, TMAPELYE T8I, COREOMEZDD LM EIHEHRER O ITHEH &K
L2070, $-5BDOEBRTHEOLN-BEDD ZMVEHRY, MAXEBECE LYY T
ABIBICEHEHEEZ 2D E I DR RAET 27201017 o i EBR OB E K SiER IO 0w
Tk~ 3%,

6.1 FHlli SEER DBEE

6.1.1 #ERE DR
FERL, 2000 5 24K D 154 B W RITIT o 72, WiERE ORI O NERIZ B M2 14 4,
TR 14 THY, WO FLEERIT 224K TH 5.

It

6.1.2 FHRIFAE

ARFEETIE, WL Cw2Yo [HEW] cYzEIHmo [Batk] 2 gL LT
L7, TEEERAEWY] &, EITUAEBREICLE > TR TERS, R Ttk
bhwkE U Yo e, [BEEIEWIGHE] &3, BLYE L3RR T
Wi aBmoz L Tchb, o [HEE] & [Balk] 2RELLTREL, %
NORELYE T 2RICED XS B2 52500 2 lE L 72.

AR ED LS A EELEZ, EOX I RGHAREATH S LEZ 32T EA
BB LD, BHANICZNO ZPE L 2. BRI, UTOXK61 D XS I e G
TLIL5o0vF I AEHEL, BRIICEHRE N LT, Yo F I FiconTidll
Tl Ty, THRIBSLTCOELAWY | [3FEHICALST LRI, &
HOYF ) AICOTE TRELWERL BT wHH] , & R% 2 1) T8
LWzczafml, [3FHICELYEZRSASDT WG] 0 6l HEZT v 7 — b
ERXCHZEL T L7z, TRMEEFLZZNTLOYLHEICOWT, [HEEFICE
WCZOYERT L, ZOBH T ERET LR ENS L 0wH LD 2T LD 5],
[LIELIE®H 2], [FoAwv], NEEAERW], T&Llhw] ©5KETchZE
LTHbHot.
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Mo F Y F BHEoYF VA
iRl L5 D 72 DA 2 BT
i KN & DRRD 72053 2 E R
AR —F7 %V KTLDANWTW B
I7avoyEay R & /-1
iliS & 5 ER

#£o6.1 YkUGHmDYyF VA

6.1.3 REE

FAFHE CHONEY R TG TOR 6 > 7 U AHIC#HE 3m, 2.5m, 2m, 1.5m, Im
DZENZENDOMNEERIG 2 bNZRFIC, ZOERLS [Ficirzzw], [Ebopt
SRR ], [EborF 2RI o], [HICZ2] orhicyTix
¥R L. EBRICIE 47TmXx6.6m O EZMH L2, 3% 2 Licz ofEEH
BEED ENL bW E D 2002 HREMICHIRL, ZOHEHMNICELYAED 5 &)
ERPE LY % T BRI oD E I 22 EELTH S o /2.
4FECTRLIERNERICET 5 AT LDFRGER, FoNMEHRD D% ORELF
BLTAMEDE ZhICYBHEET 2L VI ETH 00, H5M%E rmlnG 2o
NWZWRIC, VIPFEET 2 lReER H 2 HiPH O M IInri[m? | e REIN D, KiREZICE T
2EBEOMHE D 5 EIHOHRIZLL T DX 6.2 1ITRT. £7-, FELICHT IMBGEHET
Lu[REtED B 2 L, EEICHWAHEOHFAONIEE LT O 6.3 107

wik

M= VIBFES 2 REHE D B 2 EE O HR
3m 28.6m?
2.5m 19.6m?

2m 12.6m?

1.5m 7.07m?

1m 3.14m?

K 6.2 A LWIHFAET 5 ATREME D & % HEPH D I D XL
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RE HE2FomEEiC T 384
3m 92.3% (12136 = 0 418)

2.5m 63.2% (= D #y 2/3)
2m 40.6% ()= D #y 2/5)

1.5m 22.8% (FBE Dy 1/4)
Im 10.1% GRE D) 1/10)

* 6.3 A& EECHA L 2 E O E oG R

6.2 FERER

6.2.1 FAADEZEMEIC OV TORGE
HEFHECHELTO Lo 2EEET L OKMEICH T 2 H D FHE OHEIZU
ToDM6.1,62,63,64,65D%51Ck->7. =ELUTORTREHEDOZD, [1HFA
CTERZY), TRIESLTCOELZWY ] [3FHICALSTLEHELZY], #2h
Zn TEEE 1A, [EEESA), [EEE3A) LXKl RIELDEEL
Rodzugm] , TrbHz220CELYEcE25m], [3FHCELYER
CHROF72wEiH] % TR2M 1460, [TR2M%50) , TR2M36) ¢RIl %.

HFE=3m
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wares o
w1
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BB e b Lt E 2 TR TR b b2 2RI D e fic o

B 6.1 FR7% 3m Tk 1F 5 EHEME & OF AR
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Ric, HEMNICZ oY RIHESLZ 0GR LME T 2HE L, GHE LKL 3
2285 pOBRBIEDREREZL T DM 6.11, 6.12, 6.13, 6.14, 6.15 i</R5. FRTHAE DM
EOHHICT &< hw] T3LA LR 2HERI NS oot LTk MRS &
L, Taghzv] ZERIAZZbOICH LT THHHE] L, TLIELIEH2],
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7.1 HEIERICET 3 EE

7.1.1 RRAZYEIC X 2 BREHAEICEAIT 2EE

3.3 HTEON-MEA WEIC L % BLE BRBEOFHEDMBEICOWTEET 3.

BonfERE LCit, WEIX BLE BHOWERICL > TRHELRD b 0 & mHER
DLDD2DITKINTESLZ ERbh o7z, BARWICIZT T 2AF v 7 FEM, KM, =4
FM, MEM ORI ~10%BRE LKL, FEA 7 AFEM T 50%RE L EL &
o7, ZhE CHfEIC BLE B OWEXRLZFEL ZMEL VL2 b, TORER
RICIIMfE2 5 5 LFEfiC & 5. —J7C, BRA RBEBIROR 5 BB o H CcEEE 0 EK
T RCTHBRLZMEZITH 2 & 13md THEL <, ST o 2 HIE DR D HH TH %
EREVEHG. T, BORYICH LA RBBIHE-OEMTTETCHEIILEEL
, A BMEDHABDLETTETWE I LE2EZNIE, CORMEMEZICHT 2 C
EHEEL W,

7.1.2 BENZEEYIC X 2 BEXRFEICBEHIT 2EE

322 HTHRLN-HEMWABEYICX 2 BLE EHBEOFHEOHRICONTER
T 5. BEEVOWFELROFE I 20%~30%RE L, KEaErMhr o7z, —J
T, FEEYE BLE 754 2R OMERRIC X 2RO R/ME & RAED E57 13E N 23
Ront. L vbiF, KNoBROEGEDR/NMEL RAMED A E 40% U 1D 7. 2D
HifeLTE2LNZ DI, AlloMERERETHI LI CLZ. @BIERE
100% T WEIA TRET 2 0T, A EEICH I Tw 3 RILIcH 5 BLE 754 =
2o I N ERNL, BRA LSRR, THE 2R CEHIBR R ICEES 5. 2 0 FE
TTOHEDYRTF AL ZADMBEEEZLTLICKRELBLLRED, cokd)rkE
nESEEAH LTI DTRAVLEERTS
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7.2 ALEETHIKERICBI S 5 F

KRR CHERE L 72> A7 L TR 2 1 0 BATOMBEFHI% 1T o 2481, BEEYEE
JEL 72\ A7 L TOVEFRAL 2.03m, RO HRAEIX 2.06m, R/NEAIT 0.78m,
ORI 4.04m, 3HkiE 0.85 & 7oz, £7-, EEVEZEE LY X T L TOFY
X 1.84m, O FREIZ 1.95m, f/hEEEE 1.01m, RAEEX 2.55m, 4rHkid
037 L7207, MHEDMEMEILIET 2 &, MEMEEZERT 5 2 &I X Y PHEAEILK
10%FEE A ) L 72fth, RAREDKEL TR oL b, MEMEHET L LIC
L OMEMEORHERM ELZEE A%, £72, Kriz bOMERTH 5 RAEAE 2.82m,
R 1.08m 2, Chen b DAERTH 2 172D HIHE 1.5m, RAFZE 3m & KT 5
L, HAREORECEAAIEDONE D DD, HIEETDT 4 v H—7Y v FDINE
CHEMEE L o2 TFRIBL 2O RV EREETIEHIICMHET 2 L 52 5.

—JC, BNEELRREEDENREVWC EAMEL LTHTF oS, 2DEIFE
RIICIE, FEEYZEZBL L\ X7 LT 3.26m, EEYE2EEL 722 27 LT 1.54m
Lotz COMMBLELTEZLNIBEHIKREL 2205 53.

IoHOHEBELTHITOoNZ DI, KL THEEDOFER. £5106K530
EEAHCAhZ L, BLET AL 2% HEOHHRZEY (A, B D,F,H D ICHEELZEE
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