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FIAL TLVELY | .| 62| 7.1% 67| 4.4% 5]  0.9%

(/Iv2 n=780, 7/I~5 n=875, 7 2 n=1, 517, & 1 n=1, 688}

#5 Xy FTRHLTWAY—ER ((R#EHEE) (B - A/%)
N2 R ING & h2 & B1R
SNS (LINE > SNOW, Instagram, Twitter %) 2| 6.2%| 14| 15.1%| 727 | 54.9%| 1,124 | 86.4%
BEEE (Youtube o= = BEE 450 | 66.7% | 551 | 73.0%| 1,017 | 76.8% | 1,022 | 78.6%
B 43| 6.4%| 104 13.8%| 546 | 41.2%| 813 | 62.5%
H—L 214 | 40.6%| 412 | 54.6%| 695 | 52.5%| 744 | 57.2%
f#3Ri%7 (Google 4 Yahoo %) 48| 7.1%| 228| 30.2%| 589 | 44.5%| 720 | 55.3%
=a—3 1] 0.1% 8l 1.1% 77| 5.8%| 201 | 15.4%
#E (Google Map %) - BE4RIRTR - BAIRS 9 1.3% 17 2.3% 83| 6.3%| 239| 18.4%
BRI Ry LD, TUH) 3] 0.4% 19 28%| 101 7.6%| 174 | 13.4%
ANAYBESIVELY cF—H 3% 41 0.6% 8 1.1% 34| 2.6%| 109| 84%
Ty E—OIFAEREDHINELG A F 0| 0.0% 1] 0.1% 1 0.1% 3| 0%
Study plus % ESBEMAOD Web 57 1) 18 2.7% 2% | 3.3% 70| 5.3%| 126 9.7
FIALTLVEWN 138 | 20. 4% 78 | 10.3% 66 5. 0% 1 0. 5%
B 3| 0.4% 4| 0.5% 8| 0.6% 18] 1.4%
Z 0l 50 0.7% 6| 0.8% 4] 0.3% 2| 0.2%

(7152 {5 n=, /NG {5 =755, 2 {R =1, 324, #5 1 {2 =1, 301)
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S NS (UNEX>SNOW. Instagram. Twitter®s &)
BEY A b (Youtube° =2 = a@)E% &)
TaRE
-0 o
LR (GooglePYahoo? &) |
—a—2X P
#E (GoogleMap®) - BRBE - BRNIREG

BFEOs (kv Lok, wvH)

ANHYBES a vy T - F—Diavtst BB i

HMEDHDR~-IPTTYERS

HELTLRL Wm"’; 1

mj2  8ds  @®2  8®l

B3 Xy hTRRTZI—ER (FLHEE)

FIHL TR Y= % VAT 4 7ORERE, PE2 Fi3. Youtube 238 H2< 70. ™%, KIZ LINE63. 1% T
HD, BAEILLINE BEHE< 93. 4%, %V T Youtube, SNOW, Twitter T (K6 BR), F7/-M4EL
D TicTok MF|HEMNEHE L T35, B4 Instagram DFAE L 45. 7% & X TV B, Facebook iZHZE,
B L BT 10%IZi7- 720,

*%6 FALTWASNSORBE (FLHEE)

(BT . A/%)
2 w1

LINE 957 63.1% 1,571 93. 4%
Facebook 101 6. 7% 139 8.2%
Twitter 303 20. 0% 877 52. 0%
Instagram 231 15. 2% 772 45. 7%
SNOH 523 34.5% 898 53. 2%
Google+ 315 20. 8% 314 18. 6%
Youtube 1,073 70. 7% 1,240 73.5%
PEE S 74 61 4.0% 116 6. 9%
MixChannel 166 10.9% 164 9.7%
—a=OBE - ek 205 13.5% 199 11.8%
TicTok 457 30.1% 495 29. 3%
FALTLVEL 174 11.5% 27 1. 6%

(th324E n=1, 517, 5884 n=1, 688)

D= dIZA v F—F v FEFIRT B, IOV TiL, FRETIE, Thnbanl L2585, 1§
B|EIET D] HFEHE<L 68.9%, #T, [FIRCKEL OEKEFE] 2358 1%L ZV (RTBM), @i
AT, TRIRPKGEL DEBFR] BRLEL 2D, Zofh, BREELLTD) [FRERKEL D= I
amhr—a UERE LI BBV, —F. BoSL] Bt EiRA L LIS ED 5,



KT Fy MRAwER, T7VEEFATLEE (FLLEE) (B - A/%)
2 &1
OIS EERRS, HRERETS 1,045 68. 9% 1,369 81.1%
RIEORE L OEETR 882 58. 1% 1,428 84. 6%
REORELODT2=y—2a VERLE 585 38. 6% 1,000 69. 2%
BAOFEHESCOANM->THES 36 2.4% 88 5.2%
BHRERLOTS 780 51.4% 913 64. 1%
R Pa—VERBT S0 43 2.8% 132 7.8%
HABHRHTLBHD 199 13.1% 143 8.5%
BoAL 780 51.4% 801 47.5%
BIINNVERS 8 0.5% 15 0.9%
FALTLEL 55 3. 6% 0.1%
F0Hh 11 0.7% 0.2%

6—2 FLEHLBEORY MIRIZKZERDOEL

(1) FHLWERER[DDDHE

(%4 n=1, 517, FR4E n=1, 688)

FEHTbIC FEHTLVMEREEA7-DDFE] 2L 25, [FLE] BBELEL, hFE 2 £
85.2%, MK 14ET78.8%THd, FE24EIL. KT [KADEE) Ry hdD=a2—Z] [LINE D=2—X]
DIETH, B 1EL. TLEDORIZ ISNS) ILINE D=2—2Z| [Xy hdD=a2—2R| OIETH D, &K
EIZBWTIL, Fif-2ERE MDY —L L LTSNS ORIABENR->TWA Z Edbnd, hicstl. [#F

Bl 1XPE2413.2%, B 1E11.6% Th-o7=,

#8 FULVWEHREZEA-DOFE (FLLEE) (BT - A/%)
g2 &1
i 200 13. 2% 195 11. 6%
Mt 170 11.2% 17 10. 1%
FLE 1,292 85. 2% 1,330 78.8%
594 1) 4.% 1A 4.2%
2y FO=2—AR—Y (Yahoo Za—A%) 562 31.0% 708 41.9%
LINE D=a2—R& 482 31.8% 798 47.3%
SNS (Twitter 4> Instagram %) IR 318 21.0% 842 49. 9%
PROBELHEH S 325 21. 4% 317 18.8%
RADEE 624 41.1% 501 35. 0%
T Oith 16 1.1% 1 0.7%

(2) &Ry bORIHEHHE

(B2 n=1, 517, FRE n=1, 688)

FELLAR Y bEFIBTHER | BOEERIC W&k 25, ERIC2BEELUERY
FIR$ 2 LBEZT-DI, FELDORIETIL, /IME24E1L 6%, /INFELLE22 7%, H¥ 2430, 3%, B4
4. 26T o7, £ 4 REELLLOFIAMNPE2 T 10%, B 1EMN 12.5%& 10 Al 1 AVB I &b
N3 (R9IBM),



F9 FELAELOFy hOFIRRRE (FR 1 B, FEHEE) (B : A/%)

2 N5 b2 1

{7y 262 | 33.6% 101 11.5% 88 5.8% 21 1.2%
30 43k 171 21.9% 165 18.9% 139 9. 2% 89 5.3%
30 Ll E~1 EfEIES 140 | 17.9% 204 23. 3% 260 | 17.2% 304 18. 0%
1 BfELLE~2 BSfRE 89 | 11.4% 198 22. 6% 423 | 27.9% 523 31.0%
2 BfEILLE ~3 BEIRS 41 5. 3% 81 9.3% 310 | 20.4% 343 20. 3%
3 BEMEILLE ~4 BEEIRTS 13 1. 7% 55 6. 3% 135 8. 9% 192 11. 4%
4 BSRHEILLE 36 4. 6% 62 1.1% 152 | 10.0% 21 12. 5%
EEE 28 3. 6% 9 1.0% 9 0. 6% b 0. 3%

(/2 n=T80 +v5 n=875 12 n=1517 %1 n=1688)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2

e s Vtﬁwﬁ Q':W"i
&
A\JR u 0 ,-:3" e

e

ofEbHay BI0SES @309 E~1EfRE e15MU L 2ESMxE
2L 35 RR S Rl E~ass R E s LIL nEQE

K4 FEBLARY FERMATEEH 1 O

(3) Fvw bOFIHICEBETOE(L

A B —Fy hPAv— b7 # ORI L BEFROEGICHAOWT Il 77 AmDEkE LT,

[FhEOa I a=f— a8zl TRABRRBRIIZ/ o7z 1IZ2WTiE, fREEE LV bFEBE
LOBEEOFNREZ, —F, [REEMET) HERTR ra:a: ' Tpnfz] LWaliwA FAHEOERIZ
SWTHL, R L F UL b e bICRIBEORIE THAN, W EEREOHMNIH D] IOV T
I, PR L DEEEDENIREY,

#10 Fv MIRICEAEFROLL (F £ HOEE) (B4 : A/%)
2 w1
FEOAZ 2 =hr—a VMR 191 | 12.6% 01|  11.9%
REQIS 2= —aUhEioT: 138 9. 1% 161 9, 5%
BAfAtEELTLD 81 5. 3% 65 3.9%
RHMETLTLS 218 | 14.4% 210 | 16.0%
R R o1z 326 | 21.5% 369 | 21.9%
BAEBL ol 278 | 18.3% 31|  20.2%
FEREL{ 1 121 8.0% 21|  13.4%
FLERRA o 197 [ 13.0% 447 | 26.5%




RABBFRABSFIAE o 1= 399 26.3% 399 23.6%
BEABRERIZT H& 51201 142 9.4% 190 11.3%
BEHNH 1= 13 0. 9% 8 0.5%
REEDPYRY TRRUGHS, WERbIhdeEnHd 23 6.1% 126 1.4%
RUTE> THBAICRPTEGL 176 11.6% 234 13.%
LT & - REOHEANHD 264 17.4% 456 21.0%
RH<EDYIF L 434 28. 6% 366 21. 7%
FALTLVEL 56 3T 9 0.5%
bbby 99 6. 5% 132 1.8%

(H%EAE n=1, 517, BEX4E n=1, 688)

F11 FELORy ML BEEOE(L (REERE) (Bt : A/%)
R RN PR RS
REDAZIa=r—avhMiir: 96 1.3% 144 1M.1%
REDASa=lr—a htEiot 202 15.3% 247 19.0%
s mLEL TS 24 1.8% 32 2.5%
RHHMET LTS 210 15.9% 224 17.2%
ERTRICE T 304 23.0% 326 25.1%
BB o1 237 17.9% 250 19.2%
FEREG DT 145 11.0% 165 12.7%
TLEZRRE L1 21 16. 7% 313 24.1%
RABRARIF S o= 102 1.7% 181 13.9%
RABRERIZTHL 311 n 5.4% n 5. 9%
BEH R T= 7 0.5% 9 0.7%
BEEDOPY LY TFRERARL., BEKBLICESHLEMHD 59 4.5% 65 5.0%
RUTE> THB&ISEPTE 4L 216 16.3% 221 17. 4%
LT & - EOERLH S 43 33. 5% 461 35. 4%
BIEDLYITEL 321 24.2% 219 21. 4%
FALTLVGWL 19 6. 0% 9 0.7%
Hh oL 30 2.3% 52 4. 0%

(% 2 f&n=1, 324, 8 1 f&n=1, 301)

6—3 3w bFIARFD IV M

(1) Zv MIFERO b 5T IViER

v FOFIRIZL D b T TNORERIT, FEHOEELRHEEDOIEBRIUCENHD (R 12,13,14 B
), /INE2EATIE, BESEERZRTRFLE holz) EWHEEMNRT. 6% (I N) Holz, Bk
i, TESDBSHBROAR, BIEEND A vE—UR0A—MEKY | EERA—ARELNTER] BED
%<, 19.4%, F7=, [SNS DV EY THARBWE Li2) 289.4%5H 5, F-hEETit, [EOo0uis
BORA -V ELNTLY . FXIALE INTZY | BESMRISMUC Sz ) B4 5. 5%, EiR4E 6. %
»H5,



K12 xRy MIRRORER b 7 7VONE (NEE) (4T : A/%)
2 7S
BSOEOZHEMINIY., GhESIZSh= 32 4.1% 28 3%
ADEOZELV: 12 1.5% 10 1.1%
RENEOEZ/INTVDOEHDIH= 2 2.8% 11 1.3%
TF—LPRMTHEEEEET &= 36 4. 6% 18 2.1%
BADEHSELANSHA S A& 11 1.4% 30 3.4%
RO ENMBVANICESOEEERD & SITBhhi: 6 0.8% 4 0.5%
- ZA LT AL A ey 8 10. 9% 67 1.7%
R TELR ot 80 10.3% 64 7.3%
FEFRFEL o1 69 8.8% 63 1.2%
RELOREENH 1= 38 4.9% 1" 1.3%
TELEDOPY LY TRRESHSL. LOLBSHLIZAS L E0HS 28 3.6% 1 1.3%
DA ILAIZER L = 10 1.3% 10 1.1%
BECERZRT,. [ELEEo1z 59 7.6% 29 3.3%
CEofZ &L 360 46. 2% 506 57.8%
birdie m 14.2% 67 1.7%
FIALTLVEL 148 19.0% 132 15.1%
oAt 13 1.7 13 1.5%
(/In2 n=780, /"5 n=875)
F13 v MIRARFORER b 7 7 VONE (P45 - E4E) (B : A/%)
th2 &1
EOCENSED S ve—D%EbNY, FEAHEShIY, BROHRESN 4| 554 11l 6o
IZ&hi-
fﬂ‘\bﬁb‘bﬁwi vt—T%EESY, FEAAE LY., FRCHEINEL 8| 18 ul 20
SNS &P YmY THEBLVEL: 0| 4.6% 159 [ 9.4%
AL RSETIRET. BACHIADIER (BRTCEHE. A7 VA, 1D 48 28 nEr »| 1
E#IAE
BLLYA FOLOL LV, R ERT- 501 3.3% B 43K
F—LXOF7 T T, BEEENTE 271 1.8 42 2.5%
T4 —EBELI-Y ., ERMTREIBHEShTISY A M7 7EA L 6] 0.4% 10] 0.6%
BAPRLLELARL, BEFSHOA vE—I0A—UAERY | #EA—HGES 151 76w 2071 19.4%
hT&Ek:
T2 IFEROBEIH 1= Web ZRTUVTEHEFREIN-S) 2| 2.8 88| 52%
T4\ —0EE EANGEER. BLTHELVI BTSN 8| 0.5% 3| 20%
BYTELOBEICH 1= (AISBHFICESO ID 2#EHIF) 13| 0.9% 25| 1.5%
LLHORNTH, BOBERCEEEERE. #E, 7y Tshic 0] 0.0% 3| 0%
AVEA—F YL NRIZEDEEIZH 1= 4423 2.8 4| 2.0%
S TILOEERIT L 977 | 64.4% 957 | 56.7%
FIALTLVEL 132 8. 7% 28 1.7%
bHHISAL 122| 8.0% 151 8. 9%

(P34 n=1, 517, B4 n=1, 688)




#14 Ry MIFARORERL I 7LVORAR (RESEE)
(Hafs - AS%)
N2 4R ING R g R

1 0.1% 5| 0.7% 48 [ 3.6% 61| 4 7%

BEOGENASEDO A v—UF &L Y, BEAHNE
Shizy, SRRz hi-
BOVERSEDOA vE—D%E-ST12Y, BEAAREL
=Y. Szt L:

NS iz EDPY LY THRERBLVELE: 0] 0.0% 41 0.5% 69| 65.2% 93| 7.1%

WAHRBIBTIEET. BHOIADER (BRTCE
BTN VA ID BE) 2B/ECAE

FELULHYA FOLVPL LUV FERS: 1n{ 1.6% 14 1.9% 40| 3.0% 14| 1.1%

1 0.1% 3| 0.4% 20| 1.5% 13| 1.0%

4| 0.6% 2] 0.3% 13 1.0% 17] 1.3%

F—LHO7 YT, BEEENTE: 3| 0.4% 6] 0.8% 20| 1.5% 25| 1.%

TSAN—:BE LY. EFIREGABHIBEIShT
WABYA MZFORALE

BADEHISIEVARS, BEFHDA vE—I0A—H
k=Y, EBAUHIELNTES

o9 v IFBROBRICH 1= Web ZRTUL\TERE
EHRENI-S)

TI54/3—0EEF (EANFSR. BLTHEERIN
L BRI N5

TYTELOBEEICH T AL SHFICESDO D%

1 0.1% 2| 0.3% 0 0.0% 2| 0.2%

1 0.1% 5 0.7% 68| 5.1%| 110| 8.5%

0] 0.0% 0] 0.0% 6| 0.5% 3| 0.2%

0| 0.0% 0| 0.0% 5] 0.4% 18 1.4%

0] 0.0% 0| 0.0% 2| 0.2% 6| 0.5%

Ehhi-%)
L‘ : 1T '~ F E ~ X ;s P

CHORNTE. BOEROCHE LR, 2E, 7v ol o008 ol oo il o ol oo
Taht-
AV LRI IIWREEDHEBRI=HHT- 0| 0.0% 2] 0.3% 14 1.1% 8| 0.6%
;S TLOEEMTALN 453 67.1 562 74.4 842 63.6 750 57.6

% % % %

FEALTLEL 179 26‘: 116 ]5'; 110 8.3% 271 2.1%
bhisi 20| 3.0% 35| 4.6%| 161 12 : 242 18 :

(/152 $R n=675, /1N 5 {R n=T755, SPE{R n=1, 324, KR n=1, 301)

(2) b TVBEOHE

N Z TNDEE TBEOMRRIC OV T, THRIEICAERR) ASRb B, /INFE24E 44. 6%, /N5 4E 50. 0%,
P 24F 36.8%, WK 1 FET3IT. W THD, FHE, BAELFENENBITEN, [FEICHT X
T3, FEROEAITERUTZ) 1%, D72, PEENLERAER 105 b= /2vy, £7-. T Yahoo!4n
4% R THA T N goo) R EDER « FERYA MIHBE L) 13, 4T 10 % & BRAEL Y LB,
Fie. BECHLEDRhorz) 1k, POBFRICEOTY 10%REEVD Z Ldbns, b Sbihol-H
MELTE TECARRLE] BRLEBV, KIS FERTEZ L CRBENRRKES BB LEZ] BB,
Fiz ([Bof=Z EMBFRRLTVVRVY EOEEIVNE2E23 A, /INESE2 A, TH2E43 A, B
F 44 NBD, FEELX D307 ro T3,



#£ 15 ~I TN (BT - A/%)
h2 ING th2 =]

RERICAEE LT 107 | 44.6%| 135| 50.0% | 120 | 36.8% | 202 | 37.0%
SR DELEIAB LT 43 17.9%| 38| 141%| 18| 55%| 27| 4.9%
REICAERR LT 38| 15.8%5| 42| 15.6%| 98| 30.1%| 184 33.7%
v b EOFEIHEBL T 15| 6.3% 3.3%| 12| 3m™| 25| 4.6%
HYBLDRAICHEB L 1= 8| 3.3% 1.5% 2 o6%]| 10| 1.8%
HEEESEL S — - 2y bBALAEVE—1E

. 1| 0.3% 7] 1.3%
BFOERO ORIk LT

MYahoo | &%) > T A T ! goo) AREDERM - 48

Bt =L 34| 10.4%| 30| 55%
Ehict Ebih ot 20 121%| 42 156%| 41 126%| 61| 11.2%

(/:2n=232, /]75n=177, H 2n=378, # 1n=577)

#16 b7 7RRSGEC R LDl (FEHEE) (B - A)
b2 & 1
B O DA o1 3 1
BERRLE: 22 35
KT SOH BT ALV oT 4 3
BT S L THBMKE BB EFR T 9 12
£0Ah 4 7

(b n=41  F5BE n=61)

#17T FITNORRRIZHONWT (FEHEE) (B - )
N2 NG &2 &1

i3> 30 i 143 121 458 665

R LTLVELY 23 22 43 44

ShBIEL 196 251 545 620

(3) XY FTHIVEOZAEDRD EDIZTONT
[Eal-Z LMRNERY FTHIV ol AL A vy E—URA— )L EDRYVERD 2 L1z LEIELEZD
IXHRSEAE 22, TH, BARAE 36.5%& 2o TWB, EBIZ, Ry FTHID Gol AL ERRIS 7] I\ T
1%, [EEIZL o 7-) D3R4 1. 6% (24 N) . Bl 4. 7% (19 N) . TRMEZE o7 324 0. 7% (10 A
BARAES. 0% B1 AN) THD, ol LidARVR, SWaneBole) 13HFAS. 1%, ERAE6 NTH

%)

(+)»2n=232, /|7 5n=177,  20=378, # 1n=577)

Flr Dole I ERBNVALRY L VT BT LIZONWTIL, [&ofzZ MWV A L ERRICES S OIfER

NHBLEES | M, thieh 53, 2%, Bl 52. 20 & FEMNE X Tz, ST EBRVALRYEY LT,
VWA EBXIFE S Z LIIERTIZ W EE S | LW I EEIIHFEA S T, B4 6.5%TH D,

#18 Ry FTHIN G2 ALDRY L DIZONT (FEBHEE) (Bifsr - A/%)
&2 =3
Bof-l ENELRY FTRIYB oA L A vE—SPA— L EDBYRY E LT 45| 2.7%| 616 36.5%
Fv FTHYEoA (@D EPYRYLT, BHRoF 24| 1.6% 9 4™
Fy FTHYA oA (B LPYRYLT, BR-T 10 07% 51| 3.0%




Sot-ZEFHELH, SV ERT: 78 5.1% 16| 6.9%
SO S THERRITIE 1,053 | 69.4% 942 | 55.8%
Hirs i 70| 4.6% 87 5.2%

(P34 n=l, 517, FEVE n=1, 688)

£ 19 Lol ENRVALRY EVFTEHILIZONT (FEHEE) (B : A/%)
thipd BRE

HICRBRT L ERS 195 | 12.9%| 251 14.9%
:;f::wm\xa«bumu LT, LLOAREBRIERS T LIIBIRTIILGLE 6| s 10| 65
£l EMELAL, Ry FTPRYRYTHDITEERLEHEERS 696 | 45.9% 568 | 33.6%
Eot-C EMBLA LIRS S DISRRAHEEES 807 | 53.2%| 881 52.2%
Lo &sE5 EHbhi-olhiZERS 56 3.7% 58| 3.4%
BFECREER->TLAIERLVENEES 38| 2.5% 60| 3.6%
ROEAL - BREATR>THLNERS 15 1.0% 12| 0.7%
HhBELY 21| 15.2% 36| 2.1%

(4) BEEDIZDONT

(b2 n=1, 517, B4 n=1, 688)

(CNETCIZESD FTEEREDEEY ., AIZREST-Z LB3HBH] ITOWTIL, HE2EN 104,
BR1E 144D (D] LRELTWD, £, BEREFERINZ E1IHBDES TV DOiFH

F2ETREA, BR1ETE64VB,

thiE 2 5248, 4%, B 1 FE33. 9B T LB,

EOEEOBHERY 2EREINZ End, FORICHERE
HEITH (D) )RR EOBEENREZ o TWAZ E 2> TNAMN) IZ2WVWTHL,

(e 72avy ) L) [EEDS

£20 BROTHELEOEHORLY L IZOWT (FEBHEE) (B - A/%)
f2 =3
Hot=CEhBHB 10 0.7% 14 0.8%
BHEERENI-C L3HDHSE>TLVEL 32 2.1% 66 3.9%
AR 1,468 96. 8% 1,606 95, 1%
SREE 7 0. 5% 2 0.1%
(P4 =1, 517, 3B n=1, 688)
#21 HERYICE VHAEEICE ) R EOFERRE TWAZ LIZONT (FELEE) (861 : A%
&2 w1
HoTLS 764 50, 4% 1,101 65. 2%
S 734 484y 572 33. 9%
REIE 19 1.3% 15 0. 9%

(A= n=1, 517, B4 n=1, 688)



6—4 T4 TOHRAEFETON—N

(1) 740V%Y > DRA

HREE LT [FELBFHLTWART— R 74 VBT A NE Y U T%FIA LTS 230
Tl ZAh, INF2ME30.6%, INESE. 1%, PFE2E42. 4%, B 1 ESL 6% Th o=, Fi= Wi-Fi 72
EDERIANIHIS LI=TZ ANEZ Y 7| R [T VIS LIe T 4 NE2 Y ) ORI 20R
MTH?,

F22 TANEY U TORIRIIOWT (REEEEE) (g : A/%)
N2 R NG R 2R BlE
J4NEYSTERALTVS 133 | 30.6% 213 | 30.1% 468 | 42.4% 699 | 54.6%
TANEY T ERRALTLVEL 169 | 38.9% 212 | 38.9% 41| 38.1% 345 | 26.9%
EoTULVAEERR LT 5| 1.% n{ 2.0% 2| 2% 69| 5.4%
HvBHL "7l 27.0% 107 | 19.6% 153 | 13.9% 47| 11.5%

(12 (R =675, /N 5 {R n=755, FZ{F n=1, 324, BE{%E n=1, 301)

#23 FALTWBEZ4NE Y 7 OFEREIZHOWT (RS EN) (B4 : A/%)
N2RB NG R h2R BIR

BRI EREMNRT Z T LB Y 69| 51.9%| 123| 57.7%| 344| 73.5%| 619 88.6%
Wi-F i GEORBLANIZHELIT 41 25| 18.8% 47| 2.1% 61| 13.0% 20| 2%
2
FANSELI=T 4B Y VT 2| 19.5% 27| 12.7% B[ 7.5% 19 2.7%
& by 5. 3% 4 1.9% 15| 3% 16| 2.3%
REE 4.5% 12| 5.6% 13 2.8% 25| 3.6%

(/12 1% n=675, /I 5 £& n=755, PR n=1, 324, FEHR n=1, 301)

(2) —NVOFEIDNT

Aw— h T R%y NOFIRAON—NVEFEIZONWT, [FETOL—ABHD| L& RHET. &
TORFRIZEVT, 60%~T0%2ETH D, —F. N—H V| LEXT-EREN 46. I L. FORE
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_NO. _ COMPANY - TITLE | NAME
1 Care Revxew ) | CEO ~ Ryohei Kato
2  Daiwa Steel Industry Ltd Director _ _ Yukako Tsuida
3 Global Komatsu 1 General Manger, OcheofCTO ! Koichi Kawamura
4 Hino Motors(Europe)NV | Managing Director -  Hideto Nakabavashi
5 ! Hitachi | Consulting Director . KeniiKotsuka
6 _ Hitachi quh-Technoloql&s RUS LLC __ Administrative Director _ . YutaKikuchi
7 | Hitachi High-Technologies RUS,LLC § Sales Director . Makoto Wada
8 Hitomedia Employee - Hayato Hiroike
é | ) Ewrope Limited i Managing Director ' Manabu Yamamoto
10 Fmancnal Manager Financial Manager : Shunsuke Hirai
Instntute for Hyper NetworkSocxety 5{ Baecutive Director _Eiji Aoki )
12 Japan Center for International Finance representative ' Hisashi Osaki
. Brussels office o . ,
1B ' JSR Corporation ,.?,Manageratoﬁceofme President | Nobuyuki Toyoda
14 1 Kajima Europe Limited ' President & CEO _Hiroto Ichiki
15 | Kajima Europe Limited v l Bxecutive Vice President | Masanori Iwasaki
16 = Marubeni Europe Plc . General Manager, ional CEO ’s ' Jun Saijo
- Office for Europe, Alrica & CIS&
L S , _ Corporate Planning Team _ _ ‘
17| Marubeni Warsaw Branch Office |_General Manager Toshiwki Araki
18 Mitsubishi Company ' Manager _ Haruo Kaneko
19 | Mitsubishi Company General Manager of the Stockholm Kenichi Oteki
e o Liaison Office .
20 Mltstdolshl Corporatxon International - General Manager of Info and Telecom Hiroaki Miura
.o (Europe) Plc SystemsDept. e
21 f Mitsui & Co. Deutschland GmbH Sp. z | General Manager Z Toshiyuki Shimoda
| 0,0, 0ddziat w Polsce
2 MUFG - Associate / D:glml Transformatlon Kyohel Kawamoto
B S Division inTokyo o
B MUFG Associate / qultal Transformatlon Megum: Kato
L | Division in Tokyo ;
24 MUFG - Managing Director Deputy Head of H:deTakahashl
- Division ~ (Digital Transformatlon
1 L ___: Division)
p.3 MUFG Bank (Europe)N V.SA. Oddziat w | Managing Director, Head of Poland Nobuyukl
: . Polsce (Poland Branch) ‘ ! Hokimoto
26  Bank (Europe)N.V.SA. Oddziat w Polsce ' Director Masayuki Sakai
. (Poland Branch) »
27  MUFG Dlrector/ Head of G!obal Innovauon Yuichiro Kamasaio
Team, EMEA (qultal Transformation
... ... |Duson i o
28 NihonUnisys, Ltd. ‘ Marketing Yusuke Inoue
29 | NihonUnisys,ltd. | Manager lseorio
30  NTTAT Director / Seles Section, Global Watanabe Kenichi
' . Business Headquarters
31 | PINS Japan e | shigekiTaneka
3 _ Shimizu ] | Manager  Kano Shuntaro
B | Sojitz General Manager / Busmess Yoshizo Hatta
‘ Innovation Office |
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NO. COMPANY : TITLE o NAME

1 Estonian Bectronics Industries Association | - | Amokolk -
2 Espan S GO . !kKediMetsmea =
3 KrakdOU : | JaanHendrik Murumets
4 Logistika Pluss OU - Sales Director - Andri Pilk

5 Logistika Pluss OU | Sales Manager | Rodion Poder

6 VelvetoU  Argo Sildvee

7  0OD mirrored house (COD OU) | ceo | Andreas Tiik

8 OOD mirrored house (OOD OU) ' Sales Director ! Regina Kaal

9  WalleniumOU |- | sparry Kiviloo

10 Wallenlum OU - ' Alvar Hanniotti

11 ASBankish | Founder and Board Member | Andrus Alber

12 ASBankish | CEO  Indrek Randveer

13 ASBankish lco | MarexPiller -
14  Estronics Cluster - ' Ele Merike Parte!

15 IgniteOU greegd of block tech senice | Andres Pihor

16 IgniteOU \ Head of project partnership | Kaido Petter

” - senvice area

17 | Pentamet OU - Marko Lillemets

18 Timbeter - Anna-Greta Tsahkna

19  Timbeter - Hazuki Okemoto

20 Rohug OU - | RomeklLuts
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'NO.. COMPANY | TITLE N NAME
1 | SIA AWVAL | President | Michadl Baguzin
2 2wk upcycled Member of the board B { | Sigita Truksane
3 | Xinfotech ' Business development Jelena Razdorova
. menager
. MADESTA SIA | Sales 5An_d,ns Kava

¢
H

_DronePlan

4
5  Affairs N | Third secretary |  llzejankava
6 Joint Stock Je!qavas Enqeenermq Plant . Commerce Director Serlana Bila ,
7 | KLShipping sia . Deputy Director _ Maksins Slobodenuks
8  SIAAPSHOLDING  Bxport sales  AlexKlavins
9  AstoreSA | CEO JemeMatrin
10 FBventech coo . Pavels Razmajevs
11 | Mass Portal Head ofsales Janis Sprogis
12 Tieto _ Business development JulijaSovane
13 | AS‘'ACH’ o Business development director | Andrejs Kolesins
14  ENERTECGREEN Ltd . Chairwoman of the board Evija Reinholde ,
15 | UberHintSIA . Head of the board Yewgenity Lukashuk
16 ' CEWOOD SIA  Export manager - Viktors Korzenevics
17 | MADESTA SIA | Boardmember ! Paul Ganzelynskyi
18  UAV Factory . Sales & marketing manager  Ugis levins
19  _monegroeu LCEO . ... PawlsBelovs
20 AS GlobltexHoIqu ' CEO Uldis Teraudkalns
21 The university of economic and culmre ' Lecturer - Edgard Cerkovskis
2 MZDESIGN . . Owner . Mikelis Zemitis
23 TrafoNetSIA  Building development manaqer ‘Edgars Jakobsons
24 SIA HEPSOR ~ Business development director  Dainis Mednis
_25__Saministy €O . . . Anonkreslins
26 _ Softikom . Head of web development ~ Roberts Dzenis
27 | ICESSIA _ Board member " Inga Cinite
28

. Hectio - Sales team leader . Aigars Zumbergs

- Cardiolyse Board member Normuds Daudiss

- APPLY - Cco . Vismands Menioks

- Marika Filopava . Owner , Marika Filipova

Raden Solutions SIA ~ Administrative director - Marina Mosenska
_HORTUS Digital SIA CEO__ DidzisSimis
SIA Zeta-Net ' Artist relations Flllpppo leqom

: §/B PRO Startup Studio . Founder | Gunars Kisis_

: VA Government
_SIA Buwniecibas Dizaina Risinajumi

PORBEBYSHEEBRYY

| SIA eMobility

_ SIA eXpoint
| Files.fm

D8 Corporation
| Youcom

| Managing partner

_Salesexecutive
|CEO
. CEO & Founder

. CEO

Key account manager
CEO

' Vladlens Kovalevs

_ Armmands Sonmanis

Aqns Amolins

. Ira Gorky

 Janis Viklis
- Janis Curskis
' Vadim Pablov

Viktors Bikovs
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______CGOMPANY
Panevays Free Eoconomic Zone
__Finreda

- Daumantas Simenas

Dainius Malinauskas

Rolas Knvoms

. Baltic Fez

~ Mio Technologies

- Rubedo Sistemos

. Agmis

. Robotikos Mokykla
. Telesoftas
_Enilit

. Simonas Petrulis
~ Roman Drokov

Paulius Rakauskas
Andrius Guzaitis

. Paulius Briedis
. Karolis Denas
___ Tomas Kutkaitis

| Aiste Kazlauskiene
 Rokandas Statulevicius
. Arturas Zaveckas

. Vytas Taujanskas

-

. Spectoro Finance

Bsusﬁﬁmbﬂ%°°“°“*“

_ laurynasVanagas

. TadasDapsys =

Xplicity ' Greta Erapart ' Ricardas Novosinskas
_ Hipsis ~ Rytis Majauskas .
 Kemas  Karolis Bazys  Dovile Vidzbelyte
Voras Consulting ~ Kipras Tamasauskas Audrius Cesnakas
* Altum Retail ' Emnestas Kuprinskas -
Etronika - Michailas Traubas Kestutis Gardziulis
. Cellular BExpert - Mindaugas Dailide -
ITechnology . . _ KazimierasTonkunas - e
19 TriplexAudax _ LiudasRadzius Martyms Olsal.sles N
,‘,,20 _Ruptela . Siddhanth Poonija e

21  Baltic Banking Serwce . Evaldas Stonkus | Tomas Senbergas

22  Erp Mechanics Baltic * Karolis Aleknavicius -

23 Sneakybox . Egle Ciuoderiene .

24 Workshop Of Photonics . Laurynas Cekanavicius  Rimantas Vaitkus

25 Blockchain Centre Vilnius - Povilas Steikunas Egle Nemeikstyte

26 Passcamp ~ Paulius Nagys -

27 . Debitum Network ~ Martins Liberts Montas Povelauskas
.28  Nrd Cyber Security . Romualdas Lecickis .~~~ -
.29 Proit SaulusBva | IgnasSalts

30 Optogama Tadas L|p|nskas -

31 : Fentika Vidmantas Skalys Valdas Monkus

32 Tildelt _ Julius Raciunas  Renata Spukiene

33  Baip ~ Arturas Milasauskas |- ]

34 Crypto Economy Organization _ Donates Cerniauskas . Vytautas Kaseta

35  Hoptrars . Ugne Katelyniene Marius Rudzenskas
36 FvanaTechnologies _ Egidijus Vanagas S

37 HlexValiunaslrPartnerigi Laura Ziferman Dov:le Grebllknene

38 latqala o Tadas Maurukas _v_ib_p_anus Adomaitis

39  Sociumtrade . M anuela Sedvartaite ' Denis Sergeev

40 Stop Fake Focd . Darius Mochevicius ‘ Vladas Latvenas
41  Baltic Eco Things D’Art Design Baltic Group . Rasa Skiripkiunaite . Egle Kumpikaite

42 Esemda ~ Mindaugas Rumcikas KarollsVa:tkengs

43 : Softneta Asta Prancheviciute Vvtautm Baublys

(3] : HAKD)



ROt > & —Dfse BEE E s

1. LI
N— ROV T My TITERNEHTHY, BHLOROREBLRL, vAaIZIZEDLL W3, BADE
BEHAZLY, ETOHERMEREZLUELSIZ EFIERTE AL IR ETITL, FEULESL, 1TERH
BHBEORRE T OAEESRASVETHD EEXD,

2. HEOHE
FEEEEE THHIFAETIANTHHFRFEE L7 —%, TEBLD - REITPERARES XY, IbIZ%E
B - SULEBHRHEOICVE LT Z LR TE B DIV EREHER 2 R T35 L T H1-DITNEL S A
B - 3 - BRE o L, MEROEY - FEAT), FRERIT, REROHEFEEL Y o EEOE
. REEOTE, 85 BB, ITRT T 4 TOEBER ETH B,

3. Rk 26~30 FEEDOEGE
(1) Buan2isg

FAES #= ERRAATOHE i OFENE  ERUOH 1 FHEBEHK
XA BEK

304EFE 36,160 A 4,344 A 5537 A 4,455 A 132, 265 {4
204 37,05 A 3,873 A 4,840 A 3,977 A 126, 555 14
284 36,640 A 3,838 A — — 120, 024 {4
2T4EE 31,243 N 3,263 A — — 107, 801 {4
26455 24,001 A 3,108 A — — 96, 673 1t

(2) 30 FEEERRIET BB (—5ARD) BIMAEL 4,34 A
(a) HE#HE (K¥EH) OFEE BMAK 2,158 A

1 Z&bTurlIILTEs 7Ty akk 7 203 29.0
2 BFOEHOIILHTD scratch 7us/'73 I 8 221 27.6
3 Z&LTursIIVSERE LEGO oy M 7 193 27.6
4 ZEHTuls5 IS Scrateh it 7 192 27.4
5 :i’f?g:gfﬁﬂ% HFDIILHTDLEO aRy b7 g 11 94 9
6 f;\%ﬁ%;; i?ﬂ& BFOIILHTOT—T v 7R 6 141 93.5
7 RLHTOFRe—r 6 138 23.0
8 /NPEADOETFDILLHTD 3D 5 105 21.0
9 ILBHTORY I ARE (GFA) 12 120 10.0
10 FUIABHEZEERLLS 6 59 9.8
11 FEETREDIDDA F—Ry N CHEEREEER 2 19 9.5
12 XU TOFIHEHE 4 36 9.0
13 ZUHTOBNERRE 3 18 6.0
14 1IUHTORY a4E (AF) 24 141 5.9
15 ZtEDT=HDIL LHTD Excel 2 11 5.5



16 XL ®HTD PowerPoint 3 15 5.0
17 X U¥HTO Excel 12 56 4.7
18 Instagram (f RA¥ 75 1b) AP 8 36 4.5
19 XL®HTD Word 12 53 4.4
20 Android # 7L F AR 12 42 3.5
1\
49 < RBEFE 11 0 0.0
50 ZMEDT-HDIL L HTD PowerPoint 2 0 0.0
FEEGaH 339 2,158 6.4
(b)THEEE (BIHH) OFHE BMAL 2,186 A )
No. ek RS S IR s
) /J:«%/sgz}\% 3ERNR BFFOT—TFT v r7uRruss 6 108 18.0
2 Excel ##% 15 167 11.1
3 /‘J/\ﬁ;?s%ﬁ%t BFDOLEGO Ry hFusF 3 8 84 10.5
4 ZtED7=$D Excel HHk 10 103 10.3
5  ZMED7=HO Word 1k 9 78 8.7
g FR1~3ENR BFOT—TysuRTasT 1 . 81
AN
7  Word ¥}k 15 116 7.7
8 BFDscratch 7ur5 I 7 A 12 86 7.2
9 B ADT=HDKME Excel #ik, Tk 15 104 6.9
11 ZttD7-%HD Word F#k 10 68 6.8
12 Excel $#& 15 99 6.6
13 B ANDOT=DDENE] Access ik 6 36 6.0
14 ZMEDT=HD Excel F#k 10 58 5.8
15 i< AD7=DRSE Word 5%k 15 82 5.5
16  PowerPoint @& 9 48 5.3
17 B ADT=HOREE Excel £k 15 77 5.1
18 D7D Word Lk 10 50 5.0
19 B ADT=DDREIE] Access Kk 30 5.0
20  ZoitEoD7- ¥ PowerPoint FHE 25 4,2
O

61 ;—5 R—2Z AP (BB%) , B aT7A_—TyJin 4 0 0.0
62 TUHIEETERA 5 0 0.0
64 B AD7=¥DEE PowerPoint 4%, &%, &% 9 0 0.0
BEHESH 525 2,186 4.2



(o) HEREE (AR - BEHE) L8 OFEEWERE (1129, 30 4E8F [THESERT v 7 — 1))

TrioEELE it $2 ] EP:JJR:.‘SOH:JEE(I'\H{ 80414
ORELLTF EdL R " T L # a {I-,{Q = — 0
o N\ BEE g 0% — ;.’EH“_"*;' el A

(3) RAETHHERFE & ¥ — B OFEMFIAEEERE ESRIIBIEHEE O 1 B OFEYE

e 30 4R FEEEEBE (%)

FIRAEZ(RIEEELLY%)  B04FBE  204FFE  284FfHF 274

1 arva—F—hHEE 3,878(98) 52.5 52.8 67.8 55.3
2 HEE 1 4,081(114) 29.3 32,2 3.4 29.5
3 AV 7R—/L 10, 367 (101) 26.4 28. 1 30. 1 26.9
4 =g 27, 538(93) 37.4 36. 2 37.4 30.5
5 WHE=E 2 2,492(112) 37.3 37.3 32.6 34.7
6 TATFRATATN—A 1,783(101) 13.5 9.8 18 14.3
7 M2 & % 373(43) 6.2 5.2 5.3 5
8 WHE=E3 (Ffn=) 1, 115(157) 21.8 13.2 12.6 8.7
S ) 28. 1 26.9 29.8 25.6

SOERTRIBEIL, | B B 4. 0 AR OBBEO TR,

<30 FEREHENERE >

26 4ERE
46.5
20.1
16. 4
16.4
15.3

9.8
3
1.4
16. 1

BfoRy hFns 73758 Excel #4515



No
1
2
3

FEhiti A

4 H 25 A (K
582 80K

6H 16 A (1)
TATHE

TH9HH)

THI13 B (&)
TH 17T HEK
7H 18 A ()
985 HK

9H6 AR

9RTR@®

9H 14 B(&)
9 H 19 A GK)
10 A 11 A (R)
10812 A (&)
10 A 16 A ()
10 A 18 A (A)
10 A 27 A (1)
10 A 29 A (H)
11 A 20 A (k)
11 A 27 A (K
11 A 29 ACK)
11 A 30 B (&)
12A38(H)
12H6 BCR

(5) TEmITA <y hOENM

(4) =D < ARy MELRLEE (HIGFES) SIA & 554 A
ESTTRIlES ESThOE < SEEER
ROFSTENCNRE: 98
BT HbX i 20
AL R MES ST - BRI R R s 90
e Prilis 2
P 4+5 - 694, Hl 40
i HEGE, SO o
Tyt 700
PN EAYALE L3 N = 7 ZURE 20
B HRER A A IRTREAEF X Ly Ol 40
Bl L . 462
=HEsEdR /NP RIREE b iR %
AV O EAVAL B SR T e i AgE 485
KT N BT ERFORGESE 80
Oy ) 200
Koyt ey 100
Korhisiiiad s (B 80
PRV NS S A ~6 DR, S 100
DA T ERVA T el Sl 53 At HiE 1,020
RATHAFEE Y — iz eavien bk !
s D AVAG LD RE 22 3 400
KETNIBIR VAR AfE 400
Koy oI INGHR 320
RoOTALRB IR e 70
Jois s Ka et ol MR 1

oz 5, 544
AR M frfE A SE~SBhEER (N)
WHETR7 2 27 4A18 (A) 325
HFEMR7 2 A 8H5H (RB) 377
WHFEHR7 = A7 12A16 8 () 292
3A248 (H) 651

HFHR7 = 24

)
-
s

EROFRE (BIEHERTH)

T—T 4 v 7 o AEREEE

Rullast

98

20

1, 405

1, 580

1, 127

110



(6) ITARS 747 i OF) BRREE

EEPEA EENA EEE (N X8 (N
1 NEAEHE 39 #H=E LE~BHEERA%E 1908 1,534 1,424
2 ~ —

o Ay auiEE ied-5a = 433 358
3 BEDOYR— g 7 — 84 = 157 622

R—bre—, %Em%% 21[H 557
4 SRV A s o °

HRHE - SR 44 [[ 435
5 FBHE ASRAY = F—vay 30 11
6 JEERTES) ESRHER USEEEERREE 16
7 RinasE NEAEBEE SRR OEE 8
8 TX¥A MRERUFHYER  7%R FOfER - B 20
9 TUA—HEYR-MHE YR MHREEOTHE 2 [ 44
10 1 TR VT 4 TRIGHE 5[=] 84
11 B, e 1M 68

4. FLHEEE

(1) HE¥EE 7 —EBERESEIIONT

- TRIFRIEDER MR MEESABETHEM [0 MORRESOAE) MEPER) 2 EOBRIc
XV, B —0ERFBEST. FR26, 27, 8FEELIERIEMLTEZ, UL, TR 29 EEDFDMUN
&<, 304EEL, BEILER LI b OORHEEEIZ L~ SFIFESTED Lis, EROZREROTRNBUETH S,

« FEL 40 T2 A H & LTV AR - BYMIEFHEAEA TS, BIIFERELE VD Z LT REV BN
Y., TR 26 FE~28 £E0D 3 FERNIRER Y MM E S, 29, 30 FERE IR ORGIZER L=,

- EFEEIRRIIE 70 RIS, 17 RELIRT 40 BICEHEDRON S 720, ZABOTHOFIB FIREINS, F
7o, SEERIANER > TESITHEEEES M2 D RIASFRIN S,

(2) BHMEMBEBEIZOWT

- BEIP T IORN, EEEIC L AR DB LY . BEESHECLIER N U, AESIIoWT
X, 9 ANDERD (uryT I /5EE) #EaMBFRPIcEE, BiThd, 5%t TEEO=—XIE
Ui Y %25 AR, bh )R ROBE~DEF R EDTRPVELE XD,

* Microsoft Office Y 7 b 2B BHE~DBENIE, FHT [RHEY 7 MExcel) ®° [T—7Fa Y7 |
Word) 72X DiEREERIL, THRICBIREINS LERYBIHZLbdH S,

EEEOMANL, MEABMEL Y BB, TEBRD TV BNEDEEDORIBLETH S,
 EEEOFERBIL. 50~7 0D, 1 OfATE. 30, 4 0fAMHATE T, NT U ADENTFHE
1272009055, 54T, PEF BREOCEEBREZEZ DI L, B ADDD, v N—RATESFT 4 R
BBIZF ¥ Lo PLEV,

(3) KOTHROERFBESOITE

KATIE TAOTHEHFE L F—IT RT T 4 TRAEGEEE] T, LERHL BN EB5%. HiIXNRME
THEIZ Y a  AMEE] 2179 TROTHE#RER L F—1TRF T4 7 i OF| Bbd. EREEOE
S, BEESEOSERRE. VT NI TON—Ta T v, iRV OHERNE L SETH

V. ZL OHEROEMUCHHST 27-DI2iL. 1328 1D, FO®IL, i~ URX5) SBTikd, &
H—ED FCORER) 2FRT 5 LIITARTHD,

(4) 51

BT 7 —iBMNCHY . BlE. FELELIZE T, BHICT 7 ERATESIMRLIIE LR,
BIOELD (—FD) —ERxhb, 7 —2HRICEINEREER ) FZOR L LicaIa=TF

4. EBIT, FTYFINEDADRY hT—2IZx LT, V7 METOYP—ER GUEROCREEERE) #1752
LT, IR IERERIC LT DDODTREToTVERLY, o : Bl f)

— 100 —



' Checke for
updates

Study on Regional Transportation Linkage
System that Enables Efficient and Safe
Movement Utilizing LPWA

Eiji Aoki'®, Shinji Otsuka’, Takeshi Ikenaga®,
Masaaki Yatsuzuka®, and Kazuhiro Tokiwa®*

! Institute for Hyper Network Society, Oita, Japan
{blue, otsuka}@hyper. or. jp
2 Kyushu Institute of Technology, Kitakyushu, Japan
ike@ecs. kyutech. ac. jp
3 Autobacs Seven Co., Ltd., Tokyo, Japan

yatsuzuka@autobacs. com

4 Fujitsu Kyushu Systems Limited, Fukuoka, Japan
k. tokiwa@jp. fujitsu. com

Abstract. LPWA is considered effective for low power consumption in data
collection in the IoT era. Therefore, we will verify and improve the stable
communication capability of Sony LPWA, which enables long distance
(100 km) and high-speed movement (100 km/h) of conventional communica-
tion capacity in the area. Analyze and process data collected from in-vehicle
terminals with a service framework, and construct a collaborative system of
efficient and safe transportation systems in the region. Furthermore, we acquire
various data from the fixed-point terminal and contribute in the study fields such
as disaster prevention and tourism.

1 Introduction

In the current IoT era, it is required to deal with communication needs of various
application services. Conventional connection means include a mobile phone system
using a carrier network, satellite communication capable of covering a wide area, Wi-Fi
and Bluetooth capable of high speed communication at short distance. There are
various kinds of wireless communication standards, and there are many other standards
such as ZigBee, I'DA, RFID and the like besides the above. As shown in Fig. 1,
mapping the technology comparison of wireless communication about speed and
distance shows the characteristics of each communication. Recently, LPWA (Low
Power Wide Area) attracts attention. As the name suggests, which is wireless com-
munication technology that can cover a wide area with low power consumption.
Depending on the type, wireless licenses are unnecessary and base stations can be
installed easily. In Japan, IoT communication services such as SIGFOX and LoR-
aWAN made abroad have started, and demonstration in the area is carried out too. The
front line of service development in Japan is “SIGFOX” which SIGFOX Corporation
France develops in 24 countries around the world. Kyocera Communication System

© Springer International Publishing AG, part of Springer Nature 2019
L. Barolli et al. (Eds.): CISIS 2018, AISC 772, pp. 968-977, 2019.
https://doi.org/10.1007/978-3-319-93659-8_90
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Fig. 1. The Mapping the technology comparison of wireless communication from speed and
distance shows the characteristics of each communication.

(KCCS), which gained an exclusive business right in Japan, began service in 23 wards
of Tokyo from February 2017. The other is “LoRaWAN”. Softbank has begun pro-
viding IoT solution utilizing LoRaWAN, NTT West Japan, Solacom, M2B Commu-
nications etc. are actively carrying out demonstration experiments. “NB-IoT” is
commercialized somewhat behind them. Standards have been established in 3GPP in
LTE-based IoT network, domestic debate has started in October 2016 for introduction
at Ministry of Internal Affairs and Communication Information Communication
Council, and commercialization in 2018 is scheduled. In the meantime, in 2017 Sony
began demonstration experiments using its own LPWA technology “Lfor (tentative
name)”. It is aiming for commercialization in 2018. As shown in Table 1.

Table 1. Comparison LPWA for technology, function, specification, cost and service compa-
nies. Each services have unique characteristics, and usually run by mobile phone companies.

Organiza LoRa

Hor SIGFOX Alliance 3GPP Sony 3GPP
License MNo No Yes No Yes
ia sSokm 15km 15km 100km 15km
distance
N 0.1kbps 50kbps 100kbps 0.08kbps ~200Mbps
100yen/year 30-50yen/ 100yen/month
o No oo
€Ot (2times/day) sonth Ne aG)
NW Kyosera KDDI KDDI NTT-docomo
communicatio Softbank Softbank Sony KDDI
operetor n system NTT-west NTT-west Softbank
- NXP/Microchi Qualcomm KODI
e p/n/sililebs/s  semtech Intel sony Softbank
Vendor  ym/onsemi Sony NTT-west

— 102 —



970 E. Aoki et al.

2 Background

It is possible to collect enormous big data by IoT. Everything is converted into data. In
all existing industries, there is a possibility of dramatically improving productivity by
devising and utilizing those data. In addition to improving productivity, the creation of
new industries is expected in the coming era of Al. Based on such time axis of the real
world, what kind of activities should be implemented in the region? Sensor sharing is
required for regional IoT network configuration and it is necessary to utilize the col-
lected big data by industry or purpose of regional activity. The problems that are
thought are how to make common consciousness of sharing sensor group, how to
develop sensor platform, how to distinguish between opened data and concealed data,
how to protect security, how to check the ownership of data, and so on. It tried to
consider a possibility of social experiment concerning data utilization of regional
industry: [1, 2].

In the study field of welfare, that you are about to enter a rapid super-aging society
in Japan, it is one for the challenge of rapid increase elderly people living alone, how to
research and development that can resolve. It is at present in the social structure of the
current, for it is not able to adapt to these changes, a large burden’s care depends on
volunteers and family. It needs the system of several cases considering like when it is
caused malfunction of a device. A large burden takes on family and significant national
budget of social security costs take at present. Moreover, there are many accidents for
super-elderly at home and loneliness death happened. We pay attention to movement
tracking of elderly people by several different types of sensor equipment. It focuses
watch care for accident prevention like fall down in a room, corridors, and a bathroom:
(3, 4].

In the study field of agriculture, agricultural practitioner in the region of Japan, the
agricultural white paper in 2016 has an average age of 67 years. The fact that the age of
over 75 is over 500,000 is still due to the reason that elderly rice making has done in
the form of concurrent business or food supply to relatives. The broadband network
and informatization spread in Japan nationwide. However, the agricultural field is not
necessarily the case. Especially in mountainous area, it is not enough yet, but various
initiatives of computerization such as production and distribution conducted. In reality,
however, even if informationization begins, we must say that the problem solving
concerning technical verification and cost effectiveness is still insufficient. Even
without requiring a huge amount of expertise, it is only necessary to require a mech-
anism that enables technology utilization of IoT and related sensors: [5, 6].

In the study field of transportation, technological development of automatic driving
may be a technology that can be realized in a few years with rapid progress. However,
considering the legal development to cope with various risks, to the goal is a long way.
What is necessary for the transition period so far is a mechanism that allows elderly
people to move safely. Therefore, the efficient and safe transportation linkage system
within a specific area using a low-cost platform called LPWA is becoming manifest in
social needs everywhere. Moreover, by converting the data in the region into open data,
it can lead to the development of the region autonomous application service. By
developing horizontally, it is possible to build a regional IoT platform even in other
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disadvantaged areas by modeling possible mechanisms in one area of the model. Traffic
condition at present is grasped by radio traffic information, car navigation by GPS,
Google map by Wi-Fi, and the like. In heavy snow in Oita city in 2014, accurate
information could not be obtained and traffic congestion occurred in various places in
the city. Passengers on immovable buses gave up and had the experience of walking
down the snowy road for 1 or 2 h. For instance, the main trunk roads in the Beppu Gulf
coast are as many as they count. When these trunk lines are congested, it will have a
big impact on the manufacturing industry that has attracted to the Gulf. What is the
solution to these problems, the living of residents, the movement of tourists, and the
industrial stagnation?

What can be assumed by the means for collecting data is an on-vehicle device such
as a car navigation system, and an application of a smartphone owned by an individual.
It is easy for some agencies to acquire those data. If the source data is small, the
credibility is low and it cannot be used for service use. There is a problem of how to
feed back the problem of how much data can be collected without cost, how to analyze
the data collected on the cloud side.

3 Verification Experiment

3.1 Regional IoT Platform

Based on this background, the Kitakyushu experiment was conducted. Specifically, we
set up an antenna of LPWA at Mt. Sarakurayama, and with the cooperation of Sagawa-
kyubin that is delivery trader. We attach a sending terminal (tracker) for sending data
and the delivery job as usual. As shown in Fig. 2, antenna and sending terminals.
Conventionally, when collecting data at a place without a wired network, we used a
cellular phone communication network. However, due to power usage problem of
transmitting terminal, frequency derived from LTE has been developed in accordance
with it.

Fig. 2. The height of antenna is 2 m and sending terminals (tracker) are about 10 cm box. That
one for Sony genuine parts, one for our improved type.
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Autobacs Seven Co., Ltd., the organizer of the Kitakyushu Experiment, collabo-
rates with six companies such as Fujitsu Kyushu Systems Limited to analyze the
contents implemented for urban areas. Moreover, we set up an antenna on the top of
Mt. Futagoyama, the center of Kunisaki Peninsula as an extension of this research. We
are planning to conduct a demonstration experiment in a wide area with the range that
is Oita prefecture and Fukuoka prefecture, from Iyo Nada to Bungo Waterway, fur-
thermore from Seto Inland Sea between Ehime up to Yamaguchi prefecture. In the
future, we will also install a transmitting terminal (tracker) on vessels such as ferries of
maritime traffic to acquire data. Many conditions-disadvantaged areas (communication
and mobility) are many, and data acquisition in a wide area including the land sea is not
only traffic, but also the real time weather, disaster prevention prediction, tourism and
the foundation of research development applicable to various fields (Fig. 3).

Fig. 3. The location of two antennas at Mt. Sarakurayama and Mt. Futagoyama

For “Regional IoT Platform” to be considered in the future, data collected by
LPWA will be published from the Sony Central Server to the specified MQTT
(Message Queuing Telemetry Transport) broker. The MQTT receiver of the corre-
sponding service framework subscribes from the MQTT broker and accumulates in the
data store. At the same time, by calling another RESTful Web service by Hook pro-
cessing, we aim at IoT system with more real time property such as Geofence process
based on GPS information and Push notification using mBaaS.

The protocol MQTT that supports the IoT era is suitable for mobile-oriented
communications where it is desired to reduce battery consumption. Because of its
lightweight and it is one tenth of the traffic compared with HTTP. That is possible to
suppress the amount of communication, CPU load, power consumption, etc. to one-
tenth of the conventional one. Since these MQTT implementations are increasing, they
are also incorporated into Paho developed and donated by IBM and Eurotech members,
Mosquitto, an open source MQTT framework, and Intel microcomputer Edison.
HiveMQ is a MQTT broker developed in Germany; Akane is a domestic vendor
developed MQTT broker. Research and verification of service framework utilizing
such MQTT technology is promoted at each company and research institute. In fact, it
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is worthwhile to analyze and process the data gathered in this service framework, or
add services to the service by adding new data.

From the above, what we consider in this research is not only LPWA but also
“Regional IoT Platform” that contributes to the area of traffic, disaster prevention,
tourism in the region, transportation cooperation that enables efficient and safe
movement. There is novelty such as system cooperation between information providers
and information provision to citizens. By utilizing LPWA which enables long distance
(over 100 km) and high speed (100 km/h) mobile communication. As a result, the
conventional technology solves the problem that it was difficult to collect information
from a large number of moving objects in real time due to communication securing and
cost problems. In addition, making information gathered open to the public makes it
possible to link information between operators in the area and provide information to
citizens.

3.2 Outline of Experiment

Duration. The duration of the demonstration experiment is the first from November 1,
2017 through December 31, 2017. The second is from January 1, 2018 to March 31,
2018. The purpose of the second phase is to run specific services and verify the proof of
concept of business establishment. We will examine concrete contents during the first
phase execution.

Preparation. Set up one LPWA receiving base station on Cable car Sancho station
(altitude: 450 m) of Mt. Sarakurayama. Prepare 24 LPWA sending terminals (including
spare 3) and 24 3G terminals (including 3 spares). The sending terminals are mounted
on 21 Sagawa Express vehicles. Prepare two vehicles (car rental) for remote areas
adjunctively.

Construction. As for the improvement environment of the implementation environ-
ment, installation of the receiving antenna at Mt. Sarakurayama was completed on
September 28, and the car loading on Sagawa Express vehicle was completed on
November 13. Sagawa Express in the city was allocated 12 in Kitakyushu Sales Office,
6 in Yahata West Office and 3 in Kanda Sales Office. This is a vehicle delivery route to
collect data about the whole area of the city.

3.3 Result of Experiment

The total communication log data of the standard product was 119, and the normal
reception log data was 103, which was an effective rate of 87%. Tunnel etc. it is
assumed that the transmission from the area where GPS cannot be received was 13% of
the difference. As a matter of course, the radio field intensity was highest near the
summit of Mt. Sarakurayama, while the distance attenuation was small but the others
were stable numerical values. The altitude by GPS could be measured almost without
problems. As another phenomenon, the temperature increased abnormally in the car
during parking, but it stabilized by inserting the air conditioner.
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Concurrently, the reception status of the 3G terminals that acquired the data is set to
“positive”, the reception status of the LPWA is compared, and the situation is con-
firmed for the undeceived spot. Since 3G terminals can receive from three types of 3G,
GPS, Wi-Fi, it can receive from almost any area in a very good reception environment.
By comparing the reception conditions of the 3G terminals and the LPWA transmission
terminals, it is possible to confirm whether the undeceived spot has not been received
despite the fact that it has not traveled yet, or whether it has not been received because
it is not subject to traveling. It was possible. Both reception conditions in the north-
western part of the city were very good results. The reception situation of the area near
Kitakyushu city center is also good in general in the northeastern area. However,
furthermore, it was found that it is not possible to receive in the northeastern part and
east part of the remote place. The reception situation in the northern central area in the
southwestern area was generally good. It was found that the southern area could not
receive South area from Kyushu Expressway. In the southeastern area, the northern
area is slightly received. However, it was found that other areas could not be received.

As for the moving performance of capturing high-speed moving objects with data,
it was found that outgoing data from high-speed moving bodies can be normally
received, which could not be handled by the conventional LPWA service. In this
verification experiment, we verified that we can carry out expressway traveling by
members separately without relying solely on urban area driving by utilizing Sagawa
Express vehicles, and can receive data from the transmitting terminal accurately.
Moreover, it was found that it is possible to cover a long distance and a wide area that
could not be dealt with by conventional LPWA service as long-distance performance
that was not traditional. Furthermore, in the demonstration experiment of this time, data
communication such as radio waves reaching Iki island (100 km) in Nagasaki pre-
fecture and Tsunoshima (150 km) arrives from the receiving antenna installation site of
the mountaintop of Mt. Sarakurayama to the northeastern part with a nice view it was
able to do it (Fig. 4).

- e i 1 Tsunoshima
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Fig. 4. The communication history from Fukuoka city to Tsunoshima. There are two indicates,

we found data that one for Sony genuine parts which is standard sensor, another one for our
improved type which is modified sensor.
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3.4 Analysis and Verification

Discussion Issues 1. Relocating the receiving antenna installed at Mt. Sarakurayama.
The installed antenna has good field of view to the Kitakyushu Port and Shimonoseki
Port, which is the northern region, but there are even higher mountains behind the
installation antenna (toward the south) and the eastern part, so it is difficult to receive
from that direction is there. As a measure to raise the reception situation, it is possible
to relocate the antenna that is currently installed to a location with a higher altitude of
Mt. Sarakurayama. However, it is not always possible to improve the reception situ-
ation by coping with the relocation, so investigate whether it is possible to perform the
reception test with a simple antenna such as a portable antenna or the like.

Discussion Issues 2. Increase of receiving antenna. As a countermeasure against the
undeceived area in the eastern part of Kitakyushu city, it is possible to add an antenna
to the eastern area from Mt. Sarakurayama. Mt. Futagoyama (700 m above sea level) in
the Kunisaki Peninsula is a candidate for installing antennas.

Discussion Issues 3. Specification adjustment of the product version of the transmit-
ting terminal. As described above, the frequency of grasping information from the
current transmitting terminal is once every three minutes. In order to use it for watching
over services, it is necessary to shorten the interval further. Regarding the specification
of the product version, we are currently coordinating with Sony (Table 2).

Table 2. The sample of the communication history indicated some detail data. It recognize
longitude latitude, altitude and reception quality as well.

Transmitter device 1D longitude latitude Altitude Accelerometer GPS satellites
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4 Future Works

Return of a driver’s license due to aging has attracted social attention. Unlike urban
areas, public transportation is not always close to home. Even if you look only in Oita
Prefecture, “move refugees” are seen as hundreds of thousands. Traffic congestion on
general roads due to highway traffic control is indirectly affecting various fields, so it is
required to grasp traffic conditions and efficient traffic control. The influence on tourists
from overseas that increase year by year hits the tourism economy. In recent years, a
large sightseeing ferry arrived at Beppu International Tourist Port, tourists of tens of
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thousands from China and South Korea visited Japan to visit Oita Prefecture. If tourists
who flew to Fukuoka airport or Kumamoto airport travel inside Oita prefecture, they
are using rent-a-car or high-speed bus due to JR Kyushu’s discontinuance condition.
Even if it does not go to the Nankai Trough massive earthquake, even in the event of a
disaster at the Kumamoto earthquake level, the Beppu Gulf can become an isolated
island of the land. Building “Beppu Gulf Coast LPWA Network™ which can be easily
installed in existing transportation facilities, can cover the Beppu Gulf coast using low
power consumption, wide area communication technology (LPWA technology), its
platform in various fields such as traffic, weather, disaster, tourism, agriculture, forestry
and fisheries (Fig. 5).

Root bus : Concentrated
on the trunk line
and increased

A A ‘° . ..."‘
o “‘!‘n:_-‘ ot
| Regional Transport

Linkage System .. Demand transportation :

" '-.__. “
Ride sharing ﬂ
. D town

Fig. 5. The image of Regional Transport Linkage System.

As phase 1, we will verify the communication performance as to whether or not
Sony LPWA technology can cover all of Beppu Gulf Coast. Create a mockup (ap-
plication) for visualizing the acquired data. One LPWA receiving antenna is installed at
the summit of Mt. Futagoyama that can see the Beppu Gulf. Equipped with a sending
terminal (tracker) on public transportation facilities and periodically to obtain location
information. With the service framework, the public transport location information is
plotted on the map and the current position of the bus to be moved is grasped. Collected
location information can be linked to other transportation equipment in real time, or
create mockups that can be visualized by users.

Next, as Phase 2, we expand the coverage to the municipal traffic of Bungo
Waterway, Iyo Nada, Suo Nada, Seto Inland Sea and Oita and Beppu City Traffic, and
verify the communication performance as in Phase 1. Consider constructing a regional
transportation linkage system with a service framework that processes data acquired by
transmitting terminals (trackers). In addition to the position information sensor of phase
1, the position information sensor is also installed in the ferry on the sea that radio
waves hardly reach in normal LPWA communication, and the verification is carried
out. As a service framework, we achieve the function of accumulating sensor data,
retrieving it and processing function summary data that is easy to use. We will consider
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constructing a transportation coordination system that enables efficient and safe
movement of transportation organization collaboration in addition to location infor-
mation verified. Specifically, by capturing movement of a ferry, a bus, a taxi, a train or
the like at a transmitting terminal, it is possible to efficiently utilize a moving means
with a small number of connections.
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