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Economic Trust Model for Information Flow on Real World Data
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In this study, we have investigated a method for exchanging data acquired
between different organizations in a real-world data usage service where large amounts of
information are obtained from various devices and sensors in the real world. We have constructed a
trust economy model™ as a prototype of an infrastructure system for this purpose. We have developed
an architecture that is based on neighborhood data for advanced stream data results on monitoring.
We also proposed a trust model for selective destruction attacks in MANETs. In addition, for
real-world data, we proposed the use of route bus congestion information as the underlying
technology. In this study, a method for collecting congestion information on bus routes was

investigated.

Synerex Synergic Exchange



¥ XL C—19, F—19—1., Z—19 (@)
1. WFFEBRMA LI DA 5

EWMFIZB T L8707 A AT, REOEHRNSA R —2RIZBLND LI
R AR RFEERT —ZRFAS—E ARG LTS, LLARRE, BEfEOEMRT — 2 F|
AL 1L, b —E AL L2 EHRAERNITONTE Y o BRG ST — 4% Ot A
DA EN TN D LITE X R\, R DLk T

— X AHEAT S T OIiE, MEOREBEERSBETH D IBRORERS 51
M, ZOMETFENT — 5 FL L [T L TN B 720, = ,
FIEEBAT 500 a X MARARIICEL 20 BH R —

KN T 3570 B W AR N 0 D s 72 D, L
MU G, BEFOFEMRT —2FIHOZ% 1%, ARKIC
RTEHIC, = E RGN LN T TE
0. o< B EN=T —ZDIGHAB+HmicsiT

WD EITE 2R, ZOMEE T D720, £7-, ToT E
Db EkREEREL, FafTlX, TERICRT LS .

(2, IoT 7 — 2 M~ —7 v b &I D HFR A DB
Lo2Hb, LLAERL, ZOFETNVE, HL FET,
FTRTCOTFARAL R Y NHE—D~—47 v MIE
THZEEAHEE LTV, BAEMNRET L E LTI
SNLTWDER, ZOFEFHRFEEIN, IAAARITERT D X E0VEEn

FTEEE

IoT OV T NEA LT —HUEOY—_AmXOIC LD e, T TIZEHD IoT X Kvov =T
e R (] 21X HomeKit, Brillo, IoTivity
e 5 Y PREISNTWAICHED LT,
(DEFEME, @QAFr—7 )T 1,03)
MHEBEGEE@WEX2) T4 75
AR BT IVE A LM, (6)1
TV A,D 6 AT XL
HHDIFHFEEL TR, ZOH—
RAMBbhbd o, BEFOT —
HAFLFRIL, 77U RIZT—4 %
BIFELTITO) bONEHRTHY , &
W/ — Kk icigne ZATT
— ZRBRAEAT O FETHEVIRES
FONQAYAIAN

'x\r__;{OT‘U'* t]i)/

2. WMHEDOBH

AWFGE T, 72T — 2V — AL = ZADOMICERFE Ry NV —7 125 L Z D LT,
N7 AMRBET NV EZEREITHZE2HNET D, FRT ToT 77— DHEIEH O3 H
DFEORFEET NVRMETH D & B2, xRS BESERICT — 2 A 2 EBR 4 5 Tk
ERET A AFRE Ry U= TIE kO Rem o ROBLTOF —ZUBFYE L By |
T — X DEFEOBRTTT — X D50« A« BREITHIMEEZEALTND, INEFETTHE
WEERTE ) — FEFEY, ZOWRIZE Y VT AZ A A TOFRRT — X B A2 A REIZT D,

AW D TEHRIETIZ, BRERNSHEOLNDIET —XITNA, T OEHROFERRIE, EH
RLNVTNHEA LM, BX2 VT 4 LU, FTANRNTE Vo kA RAIMERZ BN L., #2013
ROI (B H*IhE) MEHAICE 5 X o REREEOFEEZ BIET, AMETIE., FicEzn@7—
X¥77F %, OFTA L
E;g%gjﬁﬁf@m ‘E@\\[ ToTICB BB Ry NI

Hwito a7 MM | mER | 15 ot
B9 B ikimit. AKHFET ﬁﬁ}» B =
0 x 7 MEERNIZED A )
BRTETR, Zo%H Ll
o, ch @Q——
F TOHERTIT I e Y-SR
HloIn TV, AR
BT, @7 —F%7 27 F
FIZBWT, [HFHRIER >
MU — 27 Rk
KeY—ex ROBEFE ; G i
FE# L CHEREME S Zek it i =

FT—FY—-XA




72T TR, N7 53— RAIBWTHARTH LS E2AMICT 5, IHIZ, EXa 7407
TANUIZEBITD b — K47 O etd 5, 720 F 7 A MET BN TL, #E
¥/ — FMIZBITD N T A MOHEFIEZIEEZEL, PTARDBEBAIZL> TRy NT—2IZE
BT — LB MEREN M LT A 2 RRT, Fi2. PTAMRBEETICLY ., ROI £
DEFETEA2ZEbaRT, TR 2FEHEDO NI A M ETAOBER LT, FTAMEEF, T—
B — AR ) — ROFRH (M) &b, fPHEERET A A — Y VT s ZEATHA—V Y
TAETIE, BB ) — FETHAEIZ N7 A MEREZZHTAMAEEHEET VR EREZ D
D, AR TIIEE 2 72 T A N ET VARG Lz BT, EBRIAHSRERBRT 2548 1C# /et T
NEZOEATIEEZRET D, @FERBEICHICEBW T, SRR EOALASBE 2510, Bl
WhT A MRBEET VO AZEiFZ2E L ORT ERBHC, BHORA KT 75 ¢ A%k
T b, SO, HFRIRT—F7 7Ty ORALRT, ZHUTE D, HHE N7 2 MREET L
DY) 70 A FGE ] Tk &2 R,

3. WHFED Tk
LI T, 45 E OWFES N 51k 2 304 5,

(@) 7—x%77F %

NI AMREETNVEMET L0121, L 25ERERY NI —2 DT —F7 7 F %
NEETHD, FroT—ZBEOFM /) — RIZB W T, RO DU « At - 282 L o 7o fE
EAT O MR T —F 7 7 Fx 2WET 5, o, HREr Yy b —2 1B 2585 E LT,
ZEEEROCMEE R, T— T — FEEZEFOEERA N — AT — 2 EXRE LT bkx 2T —X
WLBR « WK « B=H ) T EIN RS T 5,

(b) hT A MET IV

R DB T DRI, — FRIT, P IR FMERET L FEEZRFT 2. M7 X T,
T—FOMERRE - FEMREMZ, X2V T4 TIANRNY, aR M RELEETDHLE
WD, ZOFHFEEZN—RIT, FTAMEFET VERGT D, SHIT, HlET — 208
[ZBF 2 RO ZFET DL 572 8T X FOISHT — 2 B FIEE G 5,

(c) FEEFSH]

AMWFZETIE, BARRY - BEERADZRE T MREEEZ T C < FEIRTIEH FIRE R G it v bV —
7. BIOF T A MBFETVEHET 22 AEL TV D, Z0H, FEHRTHFT X MR
HWET N2 FRTEL2FRGENET 5, BEICEANAREZH]R L L NRHD A 27—
ZENERER Yy N —27 ETUERT S, SOIEHDOIZODRA NS T 7T 4 REWFET D,

4. WHIEECR

ABFZETIE, b T A MREET VOB EWEST 22002 3HHE TEM L TE7z, BIF
TiE, #FHEEOWRERER BT 5,

()7 —x%T 7T«

ZEEERCMEFE R, TV — FEZEORERA N — AT —X xR L, EtFT —
HE=Z )T, TopkT—% (2—FOBHIZEE LI kEBOT—%) €=V 7, §
M= (FF—7) FE=Z Vo TDLOOENRTNAY AL EER LT, flE F—U
— FZ&HEE U T ERAA S @A RIS 3 % Moving Top—k 7 = VU 2487 L, Pub/Sub ¥ &
T IZBT DR IA T v I ABRE L O 2 VB TEEEZZR LT, Pub/Sub v AT A &
X, 2—YRTF =GR (ZZTIEF—U— R 2EELTU AT LICRERL, T—4 %
ITBENT — X EBRAT LIRS, FMHICAET 22— IZDORT — 2 BEESINDIMMATH S,
Z ORFERRIT AT E < B S d, T — 2 N— AW THERL D & 5 i SCESICERIR S v (1],

S5, k RIFRBOEREZE=F Y > T THDOHAEENC, AR —I 7R
TAIBWTZ YY) — RERMICHA LT —2BETER E2ER LT,

T, HERIE EHNRBUS CIERAT 720, #ilce 7 —X%7 7 F ¥ L LTHERKHBT T~ b
7+ —5TdH 5 Synerex[2] ZiREF - BA%E L7-, Synerex Tld. kDY — N 7S5 4TFT v BT
NTEY Ra—HFLh —bEh—DM TEESLY L) ST elFRe, FEE KLV I BT
SEEL, = Fa—PREHEY—E R EFERONRNT —F T 7 F v & USSR H 5, =
cky, AUEETH-TH, #EOY—v—NE szttt (K1), +74b
b, HLEOY—EZADIMGYLNEBL TE TV 5, Synerex TlL, BIED T AT AIHINT 5 W
— b=, FBEORMEL [T o] LS, ZOT7 %77 F ¥ T, 2—FOFEEE
ST D T g L, a—FIFRERRUET 5 7 v 31 X3 Synerex & HULITEEET DT
oTWh, ZhIZEY, 2 —PREHEY— A REE 2T, BOOEEL T2 EE L%
TELD 7 X ZI2BERT BRI D, Synerex DT —FT 7 F ¥ Tlx., & HIZ, Synerex ¥ —
NWEBERRT D7 — P OBELA L TNDTD, AN b7 A MEREE I AEEIC R 5,



' "‘ -

b o jnfh’/;'
oD 22
a

-ﬁ—
9] oo

1 : Synerex OHEEE[X

(b) FZ A FET IV

REESBOEEENRRDZ2—RBMT LV AT BTSN TANETVE, 2—H L
VAT DO OERETNSEDHTZODET NVERF L, TENAMNLT Ky 7 32y hU—7
(MANET) Ot X =2 U T 4 ~DIGH EETNA NI v 7 (MCS) D —FEIRA~DJHHIC
DWW THFgEZ D 7=,

O  MANET [Z31T 2B IRABFER B RIET D T A M ET /1 [3]
mmTi/~FWT%HLTA&/%k¢ﬂ¢6 ETCHBEZITY) VR y THERE Y U —
7 CTH D, MANET Tik, —#8D 37 v k% BRWIZHEZEET 5 S RPOMEER R 1TV, BED Y Y
~x%mf3‘é#%ﬁ/~m¢fﬁ“é LIBETH D,

ARBFSECIE MANET (233 1) 5 SR FEB B KT 5 7290 D b T A FE 7 /L TMSPD (Trust Model
against Selective Packet Dropping attack) Z#ZE L7z, BIRAEXEZITS / — NI,
27y NHREER E SR DR Y NS, FREBEENEL o TH Y 7 T A FDREWE
WCPR L2 & W D B E © o, £ 2 C, BiNIEER R 2175 )/ — R ThH Z L 2R TIHIET
HOIRBEEZBEANL, ZORRRBER S ) — NI L TEWREEME 525, SHICRET
ETIE, &/ — REBET DV 708y MigER (Vo7 NI A ME) & B — ROR
fEENGROTZ N T A MSMEZ S LI, V7 DMEHETE D208 ) AT L, @RS
#1795 /— RIZBI#ET 5 Y /7 B, Ny NORBENSERNT D,
FERFIEZ AV IZHEA LG EICOWNWT, YR ab—ra VMl L W B FE L g L, 12
BREN, W) — K @Iﬂ*ﬁ%ﬂé%ﬁif% Ny MEERLIKETE2 2 L2 RLTEZ, &
wELT, #BE %@mmmi%f@%72%%?w&wﬁbf\@R%W%W%%ﬁé/wF
RN H 2 LT, BN BIC L 2B AR T 5 Z L AR LT,

@ ENANBIE 7 MCS) Da—BIRD =D DA T 1 THsE
MCS TlE, Z—F ~OHECIRE RO Z B E LU E T — % 2 %G T 52— OFEEN
B Tnsd, ZOXKOVESE LT, =2—VFOFMIE (FZ AN Z2FBE LAt T
4 THEEN B AN, —F T, —Hoa2—HForr v THI~OEENME T L, EMmMIciTt
T — OB GIEESND, LIERST, AT ¢ THREOE A L5 EALE
T — R L VAT AOFHtE & AN S DNER D D,
AT, By vl a—Vot—rva VIRIEREZBE LB vV Ba— PRI L
RAE 7 — # BE R E KM S e 2 — Y OFMIEEE H 2 A6 bd, FmicE o —4%F
N N1 D MCS DDA T ¢ 7HERE IMSM A2HRER LT,
X 2 IZHRETFVE IISM O3 27~ d, BEFETIIE Y v a—F ot —7 v a VAR EE
BLi-A—7va VBEERZEALEZ, kD, FMlifEMELS B v v 7 a2 FAMEW
a—% o, FHIESEVT— YA — 7 va VBRI A BRI OB S, FRCERE R
a—HDov T~ DA e T 4 TR 52D, £ BRWET — 2 OEE AR S
e —V OFMERE HZEA L, SRRSO e B & Lo —V 2 L <3 %,
Vial— Ya ORI, A= a VBALEICE S BEEREEITH) LT, By y
T AR NDOENL—F~DE L TBNEE DS ERER L, 2 —F DA —27 2 a VPR
%N?yzﬁéfwézé%%btoé%m\7?yh7¢~bﬁn~fﬁ%ﬂ%btf~&@
MEET Ty N7 —baR e, BEFENRWILTEDHILE2RLE, UEXY, BETE
ImMiﬁmm WL D2—PFIZHLTA BT 4 T72EHL, IV Da—FEEHA L
BRI 72 MCS VAT ADOFEBUTBWTHAMERNH D Z L 2R LT,



A —7 v a UREAERIR

v azn bMoES<

(-ﬂﬁﬁm%d< MY
w A—27 g UEEHEERE R (1) e ——
MR TE
2 - Y OFHIEE R
= — Y O P B

= SPNERHT7LTYZLIZET | o
 ERET— A EEMEER @) |
X2 : MCS DDA T ¢ 7HEHE TMSM O3

(c) FEHEARSH]

AT TIE, EHEMCME (ANREE) ORI D IERIET — & V) — AN DI S D IHRIEE v
U —2 L LT, BBRANADORMEEREZWR D BEHRER Y T —27 ZBE L, R E LT, ¥
BRSNS DIRMEE SR 2 INEET 2 U OV THISE - B 21T o 72, NAFIHEIZX LT, I’
MERIMARMET 2 BT, NRAEHL 2T A0 5 OIERITEHEEN T WS, 7T A R L 72
IR H O VT NVEA KERERIETE D LIRS 20, — T, AAFHAE» RS
DIRHEEHIL, FEMEIXRWDS AR 22 E IR CTE DAl R & 5,

T, T, B @ WVIRMEE R 232489 2 ik & LT, IRMERF O BN AN TOH|H
FOITENRMIZE R L ATEIE > v v 2R U CRMHEE 217 5 FEORET 21T - 1=, B 213,
NABEABRHEL TWAHA, AAFITIEETDZ LB TET, WBITLANLOENEZBEITS,
Flo RELTOLERT HE TORMERMNPES RDWEENH D, NAFHEDOA~— K7
F U EHWTHRITREO R Y7 — X ZINE L, FERFOSPITRIEZIE X HRMEZHEET 5 F
%%%ﬁb\ﬂﬁ%ﬁoko%%K\%ﬁﬂxﬁﬁﬁbﬂﬁbkﬁﬁtyﬁ?—5%ﬁwk%%

DOFER, 3RO NRBEHEE (K- - &) 2 hEBMERBEICSETE L ar Lz, A
v T OB ERIT D Z LT ANAFREFOFHAE D GIRMEERZTG TE 5720, B
FEMED SR HEE RO HIFF CX 5,

Fo, FEEOEWVIEHRY V—RAE LT, RBERICH—RT—XICHLEBRL, BET—4 %
WA A DRE N TR TEORB bIT o712, NAEHESEN RS 5558% 1CH
—ROTFT =" zxalr— g VAT APLIRMEENDETERE T — X EHATH 2 LT,
N2ET L OFFEL - BEHEEOT — 2 2R L, BEHHT — & L RET — X 2L L35
TR FEERE LT,

23 ik

(DKeiichi Yasumoto, Hirozumi Yamaguchi, Hiroshi Shigeno, Survey of Real-time Processing
Technologies of IoT DataStreams, Journal of Information Processing, Vol.24, No.2,
pp. 195-202(2016) .

FER TG

[1] Shunya Nishio, Daichi Amagata, Takahiro Hara, Lamps: Location-Aware Moving Top-k
Pub/Sub, IEEE Transactions on Knowledge and Data Engineering (TKDE), to appear (2020).
(2] O ZR, K #0ER, B E, Synerex: MEA~— MEBZ XX HTMM T 7 v h7
F—LOEFIa T N LR, [HFHRABE TSRS e X X R a—T 4 VTV AT
A (UBI), 2020-UBI-65(49), pp.1-6(2020)

[3] Nanaka Asai, Sonoko Goka, Hiroshi Shigeno, “A Trust Model Focusing on Node Usage
in Mobile Ad hoc Networks”, 2019 IEEE International Conference on Pervasive Computing
and Communications Workshops (PerCom Workshops), Kyoto, Japan, 2019, pp. 517-522.

[4] Sonoko Goka, Hiroshi Shigeno, “Distributed management system for trust and reward

in mobile ad hoc networks”, 2018 15th IEEE Annual Consumer Communications & Networking
Conference Workshop (CCNC2018-Workshop), Las Vegas, NV, 12-15 January 2018, pp. 1-6.



J102-D
Top-k 2019
D 1 12
DOI
10.14923/transinfj.2018JDP7013
, , , 140
2020
257 266
DOI
https://doi.org/10.1541/ieejeiss.140.257
, , 60
2019
101 117
DOI
, , , 12
Pub/Sub KNN 2019
1PSJ-TOD) 53 65

DOl




60

2019

1260 1269

DOl

20 0 6

Shinya Kato, Daichi Amagata, Shunya Nishio, Takahiro Hara

Monitoring Range Motif on Streaming Time-Series

International Conference on Database and Expert Systems Applications (DEXA 2018)

2018

Nanaka Asai, Sonoko Goka, Hiroshi Shigeno

A Trust Model Focusing on Node Usage in Mobile Ad hoc Networks

2019 International Workshop on Pervasive Flow of Things (PerFoT 2019)

2019

175 (DPS)

2018




ITS ITS 2018

2018

11 DEIM 2019
2019

Top-k

11 DEIM 2019

2019
kNN
11 DEIM 2019

2019




(DICOMO02018)

2018

Shun Abe, Masumi Shirakawa, Tatsuya Nakamura, Takahiro Hara, Kazushi lkeda, Keiichiro Hoashi

Predicting the Occurrence of Life Events from User®s Tweet History

The 12th IEEE International Conference on Semantic Computing (ICSC 2018)

2018

Top-k /

10 DEIM 2018

2018

Sonoko Goka, Hiroshi Shigeno

Distributed Management System for Trust and Reward in Mobile Ad hoc Networks

The 15th IEEE Annual Consumer Communications & Networking Conference Workshop (CCNC2018 Workshop)

2018




Synerex:

(UBID)
2020
2019
2019
Ic
1TS)
2019

Shinya Kato,Daichi Amagata,Shunya Nishio,Takahiro Hara

Discord Monitoring for Streaming Time-series

Proceeding of International Conference on Database and Expert Systems Applications(DEXA)

2019




80 (17S)
2020
, , (DICOMO 2017)
2017
Ic
82
2020
82

2020




Shunya Nishio, Daichi Amagata, Takahiro Hara

Location-Aware Moving Top-k Pub/Sub

IEEE Transactions on Knowledge and Data Engineering (TKDE)

2020

(HARA Takahiro)

(20294043) (14401)

(SHIGENO Hiroshi)

(30306881) (32612)

(SHIRAISHI Yoh)

(90396797) (20103)




