FEEREN LB B
IPSJ SIG Technical Report

2007—UBI—14 (9)
2007,75,23

neighborSense: MNMIZALIEBERZ W72 R ORTTHEE

B &Y I =Rt e R/l

T HABEEFKASH NTT a3 2= —3 g VRIZER IR
E-mail: {sasama@sys.i.kyoto-u.ac.jp, {1{takashi_hattori, yutaka}@cslab.kecl.ntt.co.jp,
houmi@idea.brl.ntt.co.jp

5L FEELR, AVFIARTILTY—ECADE S, RHRTELBANY MRREDEE
MU= LT —CRERETZ 7 SU T~ a YOO, ARV OB kA EE, Zhic
HOW e EHRDRITICEOFIEICET AMAEEED TS, RETIIRHC TANERRIC A oTz) [R%E]
DEITEWZ) 0 K57, YHAROHENIEMERIGRNEILT 54\ MR T 2 HEICDWTHR
N3, BERICE, REROMHERMENZERICOVWTORRE, /1Y FORRBKICEATST LT,
SRR TTESZHIT 2iAETo Tz, ISHICERTR, RETIAEICE IV TEERDO AR
v N EGR UIBIB T 5 72 bIic 0B R, PARID Tifl) ZMHITE 3 neighborSense &FESt 2 25
LDV,

F—O—F LIV Y, ARV IR, RIRICE, CAHEAEEEER

neighborSense: Event Handling based on Relative Positioning

Yutaka YANAGISAWA!, Takuya MAEKAWA', and
Takeshi OKADOME'

} NTT Communication Science Laboratories, NTT Corporation
E-mail: {sasama@sys.i.kyoto-u.ac.jp, T1{takashi_hattori, yutaka}@cslab.kecl.ntt.co.jp,
houmi@idea.brl.ntt.co.jp

Abstract Our aim of this work is the presenting an event description model for context-aware appli-
cations, which provides various services based on the events occurring in the real world. In this paper,
especially we focused on a strict description model to represent ‘relative’ events, such that “a person en-

» o«

ters in the room,” “a book is put on the desk,” and so on. To describe such events without redundancy,
we introduce the topological diagrammatic relations into the event description model. Moreover, this
paper describes our proposed neighborSense system to detect an object, which touches to another objects
physically, for handling ‘relative’ events.
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CZADOHNBRERRET S LTCEERT—XTHE.

1. BC&®IC
R, EERFICHEDATNEZHOLVY /- )5

BDITF— A REST, TXTERY—CARBELE
3 LY BHIRIEA TS, REMRF—ERL LTE,
AVFEX NP YL TH—ERE (71, nr—va
TYLTH—CABS5 5| [4][6l. ChEDOP—EXT
@, I PREHRONOKESHBIIECT, 21—
T B Y —CAORBEBICER S, POLS K
F-UABRESTEHR, LIV TRE LT ETER

DX 7%, YWRONBZRET 5 VAT LI, #ETA
T LHBVIINIERE S AT I (positioning system) 7x
ELmEng 3.

BERDPL Y A7 LT, WEROHET —ZITiEH
(z,y,2) D& HEFEOMTRIEE NI, HHIEE
BR7F—2REBRIE. chid, #NaBEriEL



THEITHE, H5W3Y—-CRALBERIBLVIZELRED
WTW3., chBREBELWEETSS. LHL, AH
WYERONEEMAS L Lith, MEROMBEICET 5%
B 3 L&, EERNEE LT EER >
FeRBEDRE LT LiZDEV. W DhDFIZRT.

o TROFZETIBHZN?1 EVIVITHL, ME
Bz, y,2) KFEELET! LW SEHNEETEANE
LbhTd, ANHCITERNICZOMBERRERT S Lid
L. ZOXSHRHEIC K ZRETIEIERL, o
xS 2 HNMAEAERE, PIAR THalOEEDHL
DLEEHVET] LWVI XD AEREDIEIH, KDER
IS NEADERE LT,

o NEDFMICH2PBEDRDEHD 2N E X, it
M EMEBERBERVS &, FIZE THEDEE (x,y, 2)
MORE i w BTE d THINZEFHERICSHEY
AT 7] EWSETHCERRET 548D 5.
UL, TOKS BHNNERETOMOORELD Y,
FIZE TAREIC A TOWBERZFAAH D ETH?] DL
IR O AR AL E R (R 2 W RBIDIE S B, A
RICE > TRERDVEZ TH S

CokSic, MERREZRSIAICET SRVWEDE
Tk, ZLALOBEIFALMOWEEEEL LT, TD
Yok & DM AERGEZ HWTRET5ES, A
icZ > THRBRLPTV. Db, MEEREHRS T
Vr—ya iy, HeaMERRZAVWRE, B
SUHEBEOTENTE 2N ROENS. FCTHE
5i%, TO HNMAIERE" &RV TERICYHADL
BEERPANY MRS B HEI DV THRT 5.

AT, REMOMENEZEGFEZRYT 8 DO
(disjoint, contains, inside, equal, meet, cover, covered
by, overlap) I support] #iNZ 7z 8+1 ORIHREEA
LT, MERRERMET 22 RETS. K
FEOMENEREFR LIS, MEMOBREHRT 57D
RBXNEFRTHY. FIZE T HE A OPICRE B
BA-THED, HE B ORICHE C BA>TWBiEDL
E, BE A RRE C 288 205 &5 hHl@micffib
h3. T35 LR, MRT—2eqd37—2<A
TR, EEHROSFTHHEINTE . TORK
MR MR AE L RBICE DN TV S8, HNK
FEEGRE—BICHRTES. CoiiddE, WEo
FARR O R I BEGRETR T 5 5L LTRVS.
FRTREHIE, BRIBHETRREN ARV B
%, BrYEEs BT 52T L TH %S neighborS-
ense ILDWT, ZTOWELBRS. COVATLTH,
VAR LT E RT3, YHEOKE
ROBHREEBEDE TRV T & T, YHABOHEN
N BREGREHET D ENTES.

contains

covered by inside

X2 BEROAHEZXEIF

LITF, A TRET 2 &T 9 DOREHOEFHZHW
7z, MEOHEMIBERRICOVWTRRS. Ric 3 ETIE
ERICARY PR T EHECDOVTEN, 4 ETR
HxIBERROEAR %%, MEEO MEM) Bzt
VY TRREIT % neighborSense ¥ A7 LT DWW TE DM
BRIBARS.

2. HERUERHE

MR OEN M EZRRT 2 HEBEL LTIE, LT
Eh, Btk 0RO A TS BREGREETHE
R, FIZA->TW3, HENTWB LWV BEHGRE
RTHEE, MENRTVS, BTN TWE 0oz, ik
DEIOZR /W RBHEERTHEEBELREDNDS. T
UJz, MEREEBEGREHOTHEOMEDRERR TR
B, TNETIREAVETz—ADOMFRERZBLT
ThNTETIRVS. LAL, BEEORURTEES
VAT LMMEFCEZSTEY, Ihh—YORELZB
eh, vV IRTI ETOEEL L E->TVER. T
ORIER R T 5 7®I2iE, R ABERE OB
FRORE, EOYRATFTLTHREUEENREUYENE
REERLRT LS, ERESAZDENDS.

RETIE, TOMBEORELLE LT, WROHENMIRAL
BREFREIEORIR & VAR OYRH S BB R Z H W
TERRT BT Licky, REOBKREZEDBR FER
DNTRRS. BEMNEAEE LTI, HEMOBEE
DM R EEE AV T RIS DEBBRER CRE
TEHERFEATS. £9 21 TR, N—REE3ZEE
RO P RERERTHEICDONTENS. K
I 2.2 TRREOBEGKIERERIGE L, YHAROFHNL
PIERFREDRS 25 GHHIERE) KO0 THAN
3. 2.3 TRIHBOERDEEICEE Ui 28] Bk
LR SHENI B GREEA L, EARNERRORR 1%



BB FEL DV TENS. Z LT 2.4 TiFEBICHN
HINBERERZ AV TARY MEERT 2 A& DOWTHR
5.

2.1 BEEROER

FHRFICH S, BROMARTHTYEACTELD
EREL->TWS. MEOBRBERNFRETHD, £
THBNBRICEHHT 2 2 e N TES. BROEIHE
THELETE, FHEDXS HHRICELT B HEEMN
HoEhETFRTHLRIBGTHS. ik, $52D0
ARDBEL T0E D E S M DNTIE, BENKHIES
AL TR —RBICRET A LHARETHD, BIKIE
BELRW. THLieT eh b, MEOEREEE W
HEHREANY M ERTERERE LTHVNE, 0
L3RV ATFRIBOTEARY Bt —EY
ER-TREATE3LEZILNS.

T3 LIk (BB of#e, ThsoREMOME
S RBERE—BICER L & 5 &35 AIE, iR
EINBHEDOFTHOLOMTObNTER. ZORAE
&, KELDWBe2—7Vy FERENEY TOo—F
L, MMBAZNGETY Ta—FRb 5. FEDT Tu—
Fi&, RPEOMGRE, FATREGOHELIER, BERME
Vo, a—7Vy FEAZICED EFRTHR
TEHETHS. COFHEE, RED Mtz (g
PRAREREN—RCAN TN S.

—HTHER, REOMFRE IThoTwa) [EaL
TWa] HFEREE RN ot (MEREREGRZ
o THRTHETHS. TORER, HROEMEIRK
ICkEFREL, B KB ERNIC ED XS 2BEkE
FOWEWS ROAICEBLT, MEEERT 20T
HhBH. EELOBRE, YARMOENNZERICEEL
TARY M EERTZEDTH B8, BBEO7 To—
FrE LICHMBEREERTS 7 So—F 2L 5. fiiE
B 7 7a—FDNREMNZE DDV & DI, Egenhofer
LOIPETRERENHSB. chik, BRFEZEITH1
WWART &S TRl T8I MM O=DDZE/M%Z S
DHUREHTHZ LERL, MMORFEOLEDEME
HEREROMCE T, BREZERTHHETHS.,
Egenhofer 5ic &hi, TOERBKEIVTHEERR
T5L, H5H53 2 DOEALEKOMRKIE, #T 8D
D% (disjoint, contains, inside, equal, meet, cover,
covered by, and overlap) DWITNMCRETESC &
WEHATIRETH S 2. K213, 2D 8 DOMFERR
Lz DTHS. TTTRTOMRDBERZAL, Th
5 8 DOERE AWV TREH OEMIREFEZETRYT 5
FEOHEETS.

(Ex1] #HE A & BHHEFKE R THHENVICT L
% R(A,B) Li2#d %. TDOREMR R(AB) DT L%,

topological diagramatic relation (TDR) & FLE.

FlzE, A ¥ B meets DEFEEEDCZ LI
meet(A,B) L5RT 5. & contains, cover, inside,
covered by IZDW Tk, R(A,B) = R(B,A) 3Rk
7. ThDLSOBIRIC OV TIE, R(A4,B) = R(B,A)
BROIID. —AT, IO LEZIHEATES LI
inside(A,B) & contains(B,A) 3HEERLTHS. F
BEDFEMMEIL cover & covered by ICDVWTEERS. T
DTS, AFFTIE TDR OB R £ LTI, disjoint,
meet, overlap, equal, contains, cover D 6 DDHEZHKE
ELTRWAEDET S.

BB A, B 1cDWT, Ri(A,B) A Ra(AB) L7
5&57% Ri, Ry OHBIEELRVT EHEHETNT
W3, DFED, FEFREEVIKERTHS. KA,
BHH05 2 DOREHOMKIE, 6 DOBEFEOVT AL
TRETEDTLLIHINTWS. D% b, TDR ZH
Vi, REMOBGRIEST RIS, MOBRTRETE
BT L REKT HEY

2.2 BN AERROEE

TDR ZfW5 T &T, WO ERZ XE
OMHNEBERE LTHRT 5 EAARETH S LI
BRIz, LAL, FBRICThERVTAANY FORB%E
TO1DIBRENINTRELTEY, WEEET (AND
‘A, OR V' ) RIFHBADRFZBAT 5 0ENH 5.
BEWLDOVWTR, A rEdDETHENZLEL,
CTTRETHNE ERHRIRBDE) PHADRIREIR
DERBENE/HZIdI, RBERETOEAZTS. &
B, BEXRRTHS NOT~ FEHALEYL. Thid, i
F1OEBOERRO—ELEBEI DTHS. &b,
BREIGEWER & LT ‘disjoint’ BIREES < & HATHE
TH5.

Bf% ‘contains’ & ‘cover’ &, EBEOT7 SUr—T 3
VTRIFLAEAUCEKRE LTHS TEWFEAEDZ.
ERRIC cover(A,B) 13 contains(A4,B) ICEHRHICEE &
NTV37Y, BICKFTZ2LENEVRD, UTFT
& contains(A,B) DHEHVTHEETRTZEDL
5. B RPHBEREEIE, contains’'(4,B) &\
SEHREEAVDBLDET S, Thid contains(4,B) A -
cover(A,B) TH 5 &5 BFEEKRTS.

TDR LHRIBEETZE->T, ERICW DD OFNE
kO BIfRE R LI FERT.

(1) RHBFEDOHICH S: contains(box, book)

(2) AB—RE (floorl) iV 3 A% room1 IZIE WL

contains(floorl, person) A disjoint(rooml,person)

(#1) 1 NOT (-) ZRV5&E, OB THEVICER.
(FE2) @ #i, contains(A,B) & cover(A,B) IKEKMICAEEINT
=43



(¢) books in a bookshelf
3 AR R

(3) #MBIZHED - TWV3B: meet(wall, picture)

(4) RUYDBPHOLEORVYIETOFEH %:
meet(table, penholder) A (overlap(penholder,pen) V
contains(penholder,pen))

(5) bookl, book2, book3 HAMDHICH B: con-
tains(bookshelf,bookl) A contains(bookshelf,book2) A
contains(bookshelf,book3) A meet(bookl,book2) A
meet(book2,book3)

TTT, 5 0DDFIDFMITIE ‘contains(bookshelf,
bookl)’ £\»5 TDR ZEATWVW3H, D —Rik
‘meet(bookshelf, bookl)’ £V KL TLERTEB K
SICBRZ3. hE4AD, RPFHOEROHZICELT
W3 (meet) LIIRTHLETEBHNLTHS. 5L
TR OBEEER S TeDITiF, THWMED FBIR) 2&
IEBT DL EVIRE, LUFEEEDOLVETHE
LTRERET 0 LWV HICDWNT, RELTHELLEN
H5. giEE, AMEOCEODOEAFERTHS EHETH
(T%bBE 3(a) D& S BRAEAERFEIRE LTHRI M),
B 3(b) D& D ICAMOMDER DHZEIRE UTHEIC
®S 0D, EWIRTHS. WEDREFIDOLIcDN
T, AR (A 205 LNVTHRS b, THfioR
) TAORR] &5 X5 HHACE THHILTRA
THERNEWVWITLTHS.

WENDFER LS TIFETE, BIRPRFID LIV
ZEELT, $§XNTCOEGROEBICBNTRLER, R
Clvzvhig, —BiEeRocLidtEs. fIX
W, A% BE SRR TR - 7581, ‘meet’ BT
RDEIICEFBXRAIDTLNTES.

* meet(bookshelf, bookl) A meet(bookshelf, book2)

overlapping

covering

(d) a pen holder and pens

A meet(bookshelf, book3) A meet( bookl, book2) A
meet(book2, book3)

OB ESIC, FHOER, HREV oI
KL CRBTHT LB TES. WThIKLTYE, RR
TR LEFETEHZD, HowIRETRICBNT
—EBLTELERK KDLV 2HWS ERRET
5%.

KA 2MEDL NIV ERETZT LT, WkMOR
AOFRESEESC 55, HIAERE 3(C) DES5 &
r—AR, FOBELEXFITSEE, RIS KRR
TE&5.

e contains( bookshelf, bookl ) A contains( book-
shelf, book2 ) A contains( bookshelf, book3 } A
meet( bookl, book2) A meet(book2, book3) A disjoint(
bottom-board-of-bookshelf, book3)

chix, L LAHOSEMZERLEWEER, X
TOFPECAHFICFEN TV VSRR UL TER
Wiedh, book3 DERICEN TWARV &V 5 IR FTH
TEiRWV. DX, REUVWKREOFHE R THREE
LThb, WEOBRESRE ECETRIITIMICDN
TEXTBILEDDHS.

CHICBIELT, B% ‘overlap’ i&, LIEUIZEE% ‘con-
tains’ EEBRINCEMTH B — A5 5. FlIZIEH 3(d)
DEI TRYMRUILTIEA-TVS] LI REER
overlap(penholder, pen) V contains( penholder, pen )
DX IR TE B, EEMITIE overlap(penholder,
pen) EWVWIEFEDOT &2 L TWT, contains( pen-
holder, pen ) EWHIREEFEIIIZLAEE UK. 4k
B T overlap THSHIKEZF L UTHETZM, con-



tains THAT—AbEL] LWHIRKETHZ. ZDLS
REER, IRHTHE VST, RERKIBEUTVE
WA, fOMEEEET ST LD TEBERE L DWHE
KL LIEECARETH D, FRHIZDWT overlap
V contains &\ BIfRE BEICRIRT BT LIXED LY
TEeHE.

TDIz®, TT T ‘ocontains’ EWVWHEIDEEAL
T, REOER{ILZRS. 974bHD5 ocontains( A, B )
< overlap(A,B) V contains( 4, B ) ZE$%. <D
FaEES &, ROFIIROLICEEZRIONS.

e ocontains( penholder, pen )

7535, contains’ (A,B) IZXHIST % ocontains'(A4,B) &
WHIKREEEATE LT, ZO—EEERTS.

2.3 T%#) Bk

T TETIT, 6 DD TDR (disjoin, meet, contains,
equal, overlap, cover ) BZN—RX & U/z, ¥fkRIOHEXNL
BRBECDOVTHBRRTE. ThHDBFRET T, W
HRO TEENERFE] KE DV THGREERT ETES
FBASTREB. ThChX, ERO7 SV r—v gy
BT MIoEEEZXZ 5% 2AVasL, B
FROELMN K DIEGRT, BRBELOERNICEELRTL
EDILEBGEENDS.

BzE, 7—TNVoLicay IR s v EFRE,
TDR 23 L RD & S IKFETES.

¢ meet(table, cup)

CoRdE, BMECE TF—7licay TRl T
51 LWSKEEEKLTEY, o Emicay FH8
LTW3HE I X, COEH S TIEHIRTE R,
IV TOECT—TIVHE> TWBRETH->TH, Z
D& HRERD D Z BT L ENL LT, EildDiR
TERLLTEHDZHRETHS. XOEEC Tay
THF—TND Lo TWB] T LERT, RBMEH
BAEEELTIE (ERD) IXFF] ZERKT S ‘support’
EWSBFREEATRHFENRDHS. ‘support’ 1 ‘meet’
H LK ‘cover’ DFFFRIRT —REEZ BT ENTES.
‘support’ ZFV5 &, FIRDOBEFRIIRDOL S ICESHEZ
5h3.

® support(table, cup).

TaRHLbBZORRL (T—T VDI TEZZTEY,
POTF—TNEAY TLEL TS TERERT 5.
8, H5MHIC support(A,B) # support(B,A) TH%.
EH5k, TO ‘support’ LAY FEBICEAT
5TLT, KOERBMERAZRIRRICTECLNTES
EEZTVS.

RBEIFERE, RENEBETIRN T ELD, BE
TR D B OB TR 3 & TERL.
U U TS RMMOPEIcZ A 5N TW5S] &V

5, Hi BT B YAl EEMNICE B AT RE R R /2
HEND, HIEEOHERLTHTLIEFRETHS. C
DHEEFEIC OV TR [11] 1K TBRRB FETH 5.

3. AR g

CZETH, TDR 2{f-T, #bRE (FrEOREA

&) TOYMRDIRERR T HEIL DV TR, AEi
TR E5IC, TDR DHEAEDERM>T, BifEWER
DMBREROENZES ARV FOERAEICDONTAR
3. KUTF, RELoBBRbOdIc, BoLTHLHE
i Ri(X1,X2) ® Ra(X3,Xy) BEEEHRTHRDDIC,
BT By ® Ry & KRFET 5.
[B#F& 2] RiA-R; WA t1(t: < t) WETHY, &
B2D Ri A Ry BBEA ta(t < t2) KETHNE, 1N
YNE%E=R - R LRETB. A%
Ry —! Re A—Ry DESICKRLZLEEEIX, R B3Rl
t R DBE LD T L REKT 3.

RREBVEM DR, ANV MR B ETID
LR EBBLEES DEALEMEZ LHZNVDTH
5. 758, Ry LVIHIKRBBEENELDOTHD, TE
ZRIRHETIE AL, R SO 5 D0BFEDOVT AN E
WO EKRERT. flZn<DhRT.

o HHAMNME A WMSHTER B lcA>7: con-
tains(roomA, person) —° contains(roomB,person)

e HLBAAREREZHNOLIKEWE
port(hand,book) —' support(table,book) —* dis-
joint(hand,book)

o HBAMNCD r—REFMLWMDHEH L con-

tains(box, cdcase) —* support(hand, cdcase) —*2 dis-

sup-

joint(box,cdcase)

o HBABBHDHD bookA I bookB FUiRTE
Wz - support(hand,bookA) —* contains(shelf,bookA)
A meet(bookA,bookB)

t,tn Vo lRKBIE, HARMNEEEZERT 5505
THh->T, BREOHMEITLOTIR RV, HaRA%
Bic, BRIVELTRCLEEKTS. 2 DDDTr—AD
LS ICRERINCIA > TIEBICBRAE L B2EEIE, C
D& ST .

BIRDIEYD, Ry —f Ry £ ARV MZDWT, H
RENRVRD Ry €D\ R MEE RS 12t5b, %
DEFHBELTHETHREVIHTHS. FIAETr—X
1DX3BHE, T—TNVOLEICERBEINERE ¢ &
support(hand,book) IZETHOHKII . TDRE, t2 D
BDZMFIC disjoint (§7%H —support) BFCREN T
Wi, T THHT support(hand,book) Id#A & Ik
%. ZL DAY FTH, ¢t BEL UTHEROBG Ry A
BIEEIc AL 723 C LIIMTHD, TO& I ICHIIREAHE



neighborSense FLAT ‘

K 4 neighborSense D& /4

FETHEDELTIIIEID, ARV FERGDRLPT.
4. neighborSense ¥ A7 L

RIEE TRz &k S, HMIERREENT 8%
BERE LT, ARTIIBMEGRE IHEARER-XEL
THWTWA. AFTI, EBRICYHAMOEAREGRZE
B9 5V AR5 LTHB neighborSense I DV TBNS.
neighborSense &, VIEM A% RS 2 BAlkE
Ve, MEOBERPRE L EERIFT S Cube Bl
Y, BRUEOUIHAL &AL R U T2 HES 3,
YHAEHEY — S THRENS. UTTR, ThZhof
BERICDWTZOMEZDNS. &b, &REkmt>
YOFELNEE L HEEOTHIIC DV T, SBERTE
O3CHR [11) IS TRHMZRRIRT 2 TETH 5.

4.1 BRIt Y

BEREY YR, vrYRALE—EEEUTIED
B3 E, EOVEZEDRITEZRATOLUYTH
5. FEOVKOBEERETES, VWb 2iEELY
JLidEiy, HLETRVYRALEDINWZT EHR
MTCEZLUYTHD. BERMICE, BREFEOREY
AWTHISRREXY, COMBERET ST L THO
LUHBEM U L ERT . O/ VICHTERE
ERBLUTHRETAHIFOMIZEAS LT, Al
M CEEEORBEEEITOICLETES.

Fo, FAANTLICEED ID 2D ST THE, —
EORMLERTHREEREIY T ID B%ET 3. ffia
AT, RELEREEEBERICERL T ID ZHHE
3CLT, EDIAMNEEBMUIIERBIENTES.
3, 1D OEBEREMOYE KL, MEEEY—NT
TV, Y TEEBORH L ID OEZEOHREITS.

5 Cube B¥ ¥

EHOI, BRI Y& U TBOX 217 FLAT
ZATD, 2DDEA TOEERT>TVSB. THEThO
RELLVTOBBER 4 1077, ROAHIS BOX
24T THY, EAOBRBOEKHECHEVFIENTNS
EVWa—XA2—ROEDOM FLAT 24 7 TH%. BOX
RATZ, BETEIC 4204 NVEF>THED, Th
TN UCEMZRATES. 51, 6 MINTIC
IANVEF> TSI, BOX OLOEIZftiot > 3h
BRI ERBITHTLETES. BOX 21471, %
DRI IRT % cube Bl VU ENEIT 5 T M TE,
BOX O EDEHN TFEENTN S &V -T2, [HEDER
REE, MEEZEOERRELBHLHTES. ¥
o, SERUBEREER - I HAH PC F—F (gumstix)
LHBL TV B0, S8 PC &7 — X REERIRT S
TLBTES.

FLAT 24 7%, BOX 2470340V L D%
LT, ANDIRROT —RACHALZEDTHS.
B IR AAND 1 DEFA->TWB IS, ot
Y 1D DEMERAT ST LORARETHS. TD
RAT DRV, ERTHERERY —\CERERL
TfES.

4.2 Cube B4

Cube Blv 243, EELOMEIN—TTINET
FRET> TENEY Y /) —RTHB[9). OBV
¥/ — K&, Zigbee ic K 2HREEKEERZSL L, 1/30
PECR YD OOTF—2ERBLT, MEEEY—N
KTF—RERETRTLNTES. BELTVZ VY
i, SEIEER Y, St Y, BEREIY,
BEtY, BIRURNBARL Y THS. BEHES
IKHWS 3.3V DVF T LALVEMERNT, ¥ 8
MOESFERASTRETHS. K5I, TOEVIONE
ZRY.

DX TERLNETF—ZIE, BIZIEWMELEE
EPMRREORELR L THY, HUHNMBRFATRE
NBAXY MCEERZBEFLERY. LML, ARVE



ICB3 A HEMNLEREEUE T 2 D OEEZ Rz
3. FIZE, A\AG23PRIcNnzE VWS A2 M, #
MEROIZEMETNERT S N TES. L,
fhfzdh&ic @b Lzl b ZOEEREFLTEILEL
TWiz) i, BlERERE LT TR 5k,
TS5 LEEERES AR MEDWTIE, IEEEE Y
POBLNT—EERVB LT, HBEEHRTS
TEMTES.

BiFE 55 TD neighborSense ¥ A7 LDFEEETIE, Cube
By Y OERE B Y OF— 2 2B EDE T
B3 ToTWEVD, $%OT0I 2y FOF
TLOEITOF—2bMA, RETESANY FOiE
ELEF5FETHS.

4.3 MEEBRY—N

MAREEY — NI TOEMEDHRDO T — 22 HREFL
THY, BEMRMEYYBXT Cube BBz9h 50D
TF—2EZFWD, A2 MOEERGEZRAT %85
EHD. SV ORIM T — 22T —AN—X
(PostgreSQL) ILZFNFNRZIDT— X LHITRML T
&, AI—PHPL—IVTIRELRANY D&M, B
BROBILDT] (—Fr Y R) KEBL, FOI—F v
ACEHYT BT — A FEETHREMERT AR K-
T, &HETRANY IO RE UK FXH) 2155.
BB, ANV NeY—F Y ARERT 5 EENE A
DT, XHER[10] TR TV R AELIZIERKTH S
7o, ARETIEEMEHEIIERT S, FBEEDFEE
T, PAREEY - NGBEOY VY TF—RIEHT 5K
REELHOELTVRWVD, SHOBBICEDYTIVA
ALBEZR) VTBRELIBNT 2 FETHS.

KEINTVBY—NE, 4B0FITEBTERINT
BY, ThTN1BTIHEDLYY /—FOTF— &%
£IBENTED, B —7\U Zigbee I & ZiB{EHEEE
#&H, Cube Bl UM LBEET—XEZITHS. it
BAE 2T DWW T, FLAT #4 JIiCDWTIRERD
VYT IBEK CTEET— 2 RRET 5. BOX 21 7IC
DVTIE, WEEN TV Linux HBAHR PC b SRR
LAN & TCP/IP @EEZHAWTT—XEEETS. ¥—
N7 L Windows XP T C++ ZRWTEREL,
F—REBNT BT — R X—A L LTIE PostgreSQL %
AnTwns.

5 HbHYIC

FRTE, MEOMUEIET &4V 2, ¥
REOHENMBMNELZRTHEROHEASDETKRY,
ENMERROERZ{Tok. £, TORROHKL
% THfh) BIGRERNT 2 AT LOBEICDWTE
Nz, HEMIERRTE, DEMOEE L IADRIRE

V3, MENICRIERTEE THDOBERRIED DR WEREH
WTANY P EERTELIRICREANDZ. aVvT IR
P LT VAT LICBWTEFEEZ AW TV—IVEE
BF BT &T, BREDTVH—INEMBRREEHNT
P—EREI-—FIRHTEL L3Ik D L.

SH%iE, FESHHERED TV HRMF AV MR
BRIV (EventGo) [9], UTIVEAL LAY FEZZR
(EventCapture) [11], X TE./ BLOG Y AT LD=
DOV AT LTEBRIC neighborSense EV, ZDMHEE
FHEEDITFETHS.
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