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In this research, a device management control framework called "iHAC"

(intuitive Home Appliance Control) was developed. iHAC realizes device identification, operation and
management intuitively by Augmented Reality (AR) technology without being aware of the difference
between home information appliances and loT devices connected by wireless network. The evaluation
experiment concerning the control of the information home appliance was conducted using the
conventional system where only the iHAC system and the model number of the device are provided. As a
result, it was confirmed that the operation time and the number of operations of the control
application can be reduced by about 45.5% by visualizing the installation location of the operation
target device to the user by AR technology.

loT AR



# X C—-19, F-19—1, Z2—19, CK—19 (Jm)

1. WFEBRAE SO &

MEAS DIFMEEHRIESCRNNOBRET =2 ) U 7 R1T ) {2 U HOL %, Fx DR
WEHHIC L VAR L, R r Y NU—7 2R L T 5, BURREEN R0 | FEME:
WA E LR, Bl ZITENOFERFEMSERAL THLRE LhFrREINT, SR LR
W ORI FHE L ENDEIE L2V 2 O 2B 5 Z L3 LV, £72. 5B DO A~ — b
N ADFRERBIZL Y, EIEEHEER O/ NN — B, BRNAOH 5 DL EFTICRE SN D Z
EMEEINTVD, ZOLHIRERE Ry NT—7 TIEEMNICR Y T —7 OfENRE
b3 572, B R T 2084 5 2 SIXREE <, JRIKZEICRM 2 845 Z EnNiRE s &
ZBND, 1o T, EFRER Y U —7 2 AT AORSHE A MECBENE 2 10 LS ¥ 5 7-01201%, &
BRI DRI AR SRR DM D SR OTERR . RS RS o & BROHIAE & [ELRAVICAT
5D TEDLLHANRVETH D,

2. e B

ARFFED BEIE, EBEER Y U —27 2 2T AOFEMESCHE RSB b 5 Rk 2 E S &
B0, HEHLBE AR OBEFRIRIES, EALREHRISROERE AL L, S bI2E2N 5 O
TR T AT DDA 7 L — AU — 7 ARG A 2 L Th A, BRI RFSRIA
BIZkD 3 5 THD,

(1) "I b AT A E@E T 1 b a2+ 5 BRI ERE BREIE 7 L — AU — 7 OB%S
(2) AR (JEREBLSE) HAIC L 5 EHLEE R OBeR B O W LY 27 A DBH%

(3) ALY AT LDKEERFER L BRI SME BRI~ L — 5 U — 27 O EFMFHE

3. WDk

(1) ALY AT A CTEART HBERGOHEREEE LD, HReEH - fEH L5
WIZ, 2—=FOBREICFESN T, FHEEE T o /L CTHEERGRAHRE L, B LT —%
ERATOLHRAM T L— LU —2 ZRRT 5, sk AT A L@ET 7 ha Vo, 7
— B DZ T LK D 2T DAL v 72— A ER LT, @BES e havky
ek %,

(2) MEFLBEMIROBERR IR L OB EESRIC T A # 4 RIS A 7-0lc, #7L
v PR X ORGSO E., ¥ 7 Ly MREDEE, B X T EORRICESH
T.ARBEMEFIHLTE T Ly FRDO I AT TIRE L TV HBME B ) o 7 BIRSeT —
B hF—R_— LA FRT 5,

(3) BNICEHE SNT-IHFMFEMIC LT, B LAN oV > 7 BfR, BIOEEFEENIHE
Frdaarr oy —EaE b T 2BGEERZ1T, F2, e xy b —27 x5
2. VU7 BRB IO T — 2 BT DA ER AT O,

4. HFIERE

(1) 2—VPEIROBERBEOENEERT I <, BHEMIIEELHIBET L2 N TE
% iHAC (intuitive Home Appliance Control) > AT AZIER LT, 1 ®OX 52 UL Z, iHAC
T L—AU— 78, BELESOZEREE S Uz, UL EBIE HTMLS, JavaScript B L ONCSS3 7 &
D Web HEHERRATER L, BEMKT SV r—2a DL AT NRTFHFAL L, 742 AR
Il AK A XA/ E— R &, AR 2RI L GREMSOGFEL AL, fIfA =2—
ERATHE—REBIRTE AL L7z, iHAC 7 L— AU — s Eet o/ — K
DOEEHEDOENZWINT H2&KEN ZH-TEY . LU FCT 7V r—3 g TR L T, &
ET7A 77 VIZEEND A MG LT8R AE APT 24207 5,

2 D iHAC ¥ AT LD ENMEREF % /~9, DLNA (Digital Living Network Alliance) & ECHONET

HTML mode AR mo
n

——

de
Operation Display Operation Display iHAC Application
1
e ; \
Link I
CsS file " ﬂ (Obje
DLNAX it
HRRBERE
REBAICES - —
AFI514X 2 BRAVIA KDL-32W7008 <
API call Data| JSON format J API call 0% A
(- FMDB (saLite) HAC framework unit | s 0
i f L 2 ¥ Y ECHONET LiteX$it
| ! iHAC API (Objective-C++) BERBES
. IRegistery
I -
§ Avpliance Position tgmi [ C [ scaroh :::&:{hsl ef:;vuy::n | y
S 1 Obtain APL APL API AP e
1
- i
icon i
_______________
\ J
, N -
ECHONET Lite unit Various DLNA unit Various 3
KAIT-4S (Objective-C) meth Platinum (G++) m
2
L ),
_ ECHONET Lite communication I DLNA communication J
v v 2 @ETOFILOBRIEIZEDZELELHED

1 HAC YR T ALIZHITRBET T DHER EHREMELRE LR



B3 ARICKDEHRRERBOREMEDATRIL ERBREEBADT I ERE L UHRBHEORTF

fEESGL 22.6 {uEEREL 1.1 HTML 22
0.0 100 20.0 300 0 5 10 15 0 0 20 30
TI9IRAERER] (1] FHEESYTEM [H] THIRAERR (]

B4 HAC YR T LFAROQHEFER (£ -+ HIMLE—F. H: RE—FEDLEK)

Lite (ZYEHL U 7o fE SEEMIR A [FIRFICEREE « L TETWDH T &R TE 5, FA Lot
EIRIRTHZ LICLY, YKEMFERRZHIE TS 2 &%ﬁmbto

F72. AR T— R CEVEMGE L7 2K 3 12T, EHREEHRBFICY 7Ly MR ENSTZ
LlizL v, BE %#ﬁﬁéﬂﬁARﬁj/zﬁhﬁﬁiéﬂ\J~$ﬁ:ﬂ%&y7¢6k%$
KR #6ﬁﬁbt%%(7~&%ﬁ*@&)%ﬁmfﬁéﬁ#\%ﬁwﬁﬁ%ﬁ—bﬁéﬁ
F7a ha v zfHL s cE 52 L 28 LT,

BEBRFE 10 412 iHAC v AT AZFH L TH bW, (EHE RO TIC L 0 SRR B E
B ED X DB T D0 ZF i L7z, £7-, HIML E— R & AR B— FOE/EA L LT, F
PR ER R 2 3 5 2 S IC k0 . 2 — PO EBEFRI OB N A U D0 E2MEE Lz, X4
IR 2R T, (LEER (IFRFEERNRE SN TV DN 2Ritd 22 Lick v, ik
VEIREREI 2 35. 45%, I 7B 45, 5%HIIKR CX 5 Z Loz, ZOfRRLD, 2—
PITERIEF RO Z DN LT WEAHRTTIT T, BRESNTWAEFZHEERL TV
VMR TE, (EEWMAERMET A EOFERH BN E o7, o, AR B— NIZBIT
7 S ERERE R I3 HIML B — R & bhlit U CH 45, B%EIME CX 72, ZORER LV | =— T AR ZF
35281280, BfExtG & 7 2B E M 2 EEAICEERR R L ONRIR BETEX 5 2 S
mnelpoi,

(2) EEO {HAC AT AZILIEL T, BEE Y2 ED 1ol T8 A L OHHEMIELEH L

oo F9. AHAC VAT LB H T Ly 2T TL . FHRIEER O 2 E &7 /34 AL LT iHAC
Hub ZBA%E L7z, iHAC Hub (T BT NRA ZREITLHETD IoT T AdbRr v TT—
2 a5 L BREIE RIS W TERE B es 2 Hil i3 2 Rk ne 2 42495, X 5 (2 iHAC Hub
DY AT Mg A RS, 1HAC Hub X UT #8& HIBR L, iHAC 7 L — AU — 7 ([T g DV — L %
AT AL P d 10T TAALARE L LT EREBRET A ELZ BN L.
Raspberry Pi ZF|H L CHEBL L, K52 MERVHICHALZL T, B 7 LEEREST
—&%7??Fﬁm?mmH%ﬁ%@bfwéﬁ%%%#o:@%\%%%%Lf%f®ﬁﬁ
BRELF-EEY TEAE, LI BICRRHE SN /L—LIZHE- T, iHAC Hub 2SHBBHERE. O ST H
FONOEETCEDHZ L 2R L,

nnnnnnnnnn

iHAC Hub
nnnnnnnnnnnnnnnn

iHAC Fi
7 DataBaser,  r Recipo Engine === === -s--sssoy
' ' [
S H
H v A e
1Set! ecipe igger H
! 8 150 | Processing | |Discrimination Reg‘:gf‘"’“ ' 5;°k9’°“d
H — API API 1+ | Process
+ Information | '} i

Processing . Processing
UEcho I Various N II
Method Method
ECHONET Ll ¢ DLNA ¢
mmmmmmmmmmmmmmmmmmmmmm

BI5 iHAC Hub @ R 7 LHER B6 IoT T/ R0 d LI-FROAIRIE & #a5EHE



REAT IO
(Eo%/)—F)

RBAT IO+
O

AN 5 3
(iPad)

S3 _‘/ + |l

(a)YawHAI=20 E @ (b)Pitch 5 1= 20 EE El8R (C)ROIFBI=-TOREE#E ()& A181=500miEH
H8 ATLvw MNGROEBEZLELIELBEDREA T/ MEEKER

A -

(3) EHER Y U —7 ORI EEHT B0, ROV TIZIA Y =—F @ 13th
Lab #E2324E L T 7= PointCloud SDK ZfWC, # 7 L v bRk (iPad) THgsZ L CUW 5
DRSS AT L. B ) — FEOFHSSEEZ AR AT V=7 bOFRPFALE E L TEELT-,
FEEOFI ARG RIS A T Eifg L DRSS 2 U, B8R A OS2 8k L%,
B = ROV U7 IFERICE SO TREUR R L 280 TBEIZ Lk, BRY 7 otz
77,

TEIRTEIC3 B0 ) —RefidEL, B/ —R2i3e/ —F1 &Y
B —R3 LRS-, B, B/ —F1 kv ¥ ) — R3IFEEERE L TR, Z0
EORBRECE Y ) — FEBRY V7 B2 AL L7ofERE2 K 7 Alond, @il
P — FORBMSICATTF~— 2 N FRENDHZ L., BRI V7 RNHFORS THE SIS Z &
RERR LT,

WRIZ iPad DEE AT LT-BE. B4 TV =7 FIE L BREFEREND AR LT-, X
812X 7 Ly MNRDESRE A ST ORAEA 7Y = 7 MliEfER 2 /~RT, 27 L v MR
DEEEZEE DV IZEEE (Yow, Pitch, Roll) L0 BEISE-0D LTH, L K0
HATETEHY | BEEFORIN U EMS Flice sy ) — FOFEEE R TATFE~Y— RN E 7
Ly FROEBIE B L THE SN TWD Z R TE 72, £72. K 8@), 5(d DLk Hic
T AGWAE FIC—E DB ) — R U TR UV T . Sl S 7= B s ofr @ #
7 Uy MaRIZEEINTWD D, BEIMNGET DY ) — K EOFBUIZ > TU
> BMRE R TRRHE S TS 2 E bR T E T,

(4) AHEROEY | iPad & PointCloud SDK ZFIH L THEME R > NV —2 ORFULT AT L%
FELTUW=23, 13thLab 23 Oculus IZEIN E 3722 12XV SDK OfGERIHN R A HEIZ 72 > T L
Folzizd, AREREICEED 2 A RE S L b2 o7z, £ 2T, iPad CTHIHATHE
72 AR SDK ZiHA L7-#55R. A Y D Metaio fE03K5E L TV 5 Metaio Creator e+ 52 &
IZL72, Metaio DT A4 77V EHWTHHIL AT AOFBEE A X — b LIZREIC, 5EFIX
Metaio #1725 Apple #LICBEIN S 4L, —EADFRMNEME L THEILENTLE-7Z, £ I THI
[E] DA D RHI B DA & L THEDS o T2 SONY #E23RFE T 5 SmartAR 28R 5 Z L 12 L7z,
X 31277 L7~ iHAC 3 2T LD AR &— RlE, 2 SmartAR # W TERE L7 6 D Th 5, SmartAR
Z W THA S 2T A OB 2 ikl L TV 228, AT BICEE D 5 3235 D —H A% SmartAR SDK
TR THDZENHFA L=, 7Ly MEROBEEZEO TWOH THRMNE I 5215
IRUNIRIIZ IR > T LE 272, D%, Android Wik CEMET 5 L 5 ICHARAZ AT L., Google £13
P2 LT D ARCore ZFIF L CRIHULY AT A DBR A X2 — k L=, #FZEEBANIC R »
NI =27 ORIUL T AT L iHAC VAT LEMET HI LILTERhoT7od, Sl&ke =5
BF & Kl 2 5HE T 5,



5. F7RREEm
[ﬁﬁuunﬂﬁ ] (%1’214:)

[1] Wataru Nishio, Hidekazu Suzuki and Yukimasa Matsumoto: Evaluation of location
estimation method for bus location system based on wireless sensor networks,
Transportation Research Procedia, Peer-Reviewed, Vol. 25, pp. 3913-3925, Jun. 2017.
DOI: 10.1016/j.trpro.2017.05.315

(2] HElFIZs, HEEAGE, 8RB - s OENEE &L?‘ib\[ﬁl@?é’ﬂ%ﬁ%ﬁﬂ VAT LORRE,
AL A L D Y L a v + 7 A& VAT A (CDS). ##4. Vol. 6. No. 1.
pp. 84-93. 201645 H.
https://ipsj.ixsq.nii.ac.jp/ej/?action=repository_uri&item_id=162232&file_id=1&file_no=
1

(F=3&R) B3 51)

(1] EfEE3ET. M6, $6AKFM - iHAC Hub (281 5 10T 7 /34 A EHEED L o EftT 24T
9 ECANV— V= Do DR, RO 81 BIREKRS, 201943 H.

[2] Kosuke Hayashi and Hidekazu Suzuki: Cooperation Between Heterogeneous IoT
Devices Using iHAC Hub, The 37th IEEE International Conference on Consumer
Electronics ICCE 2019), pp. 295-296, Jan. 2019.

[3] FEZH&. ARZZHH. 85K F : ARCore & W= FEEMERRICRIT D AR Fon HiED R, Fk
30 R - ET - 'T%iﬁ%f%iéﬁiﬁi%ﬁ@éﬁé\ 201849 A.

[4] Rz, f’ﬁﬁf‘%ﬂl BRI ISV TRAHE O ToT 7 /3 2 & ¥R — ~ 95 iHAC
Hub Of%E. ~/VF AT 4 7, ok, i & T340 (DICOMO2018) > ART v A, 2018
FTH.

(6] A RFH, MEEFKE, SAFH : ~— I L X AR & HWBEas ONriE & BBk o Al il
b, TEHLE Y25 80 M ER4x. 2018 4F 3 A.

6] BEHLY —48%. MHES, W2, 8SAFH : v F 77 v 7+ —2L5%05 itHAC 7 L—
LT —7 (Dm . TE AL 80 MIEREy, 2018 4R 3 .

(7] /NARERME, HEILFIZS, $5AKFF0 : Monaca ZFH L72iHAC 7 7V r— a > DA 7Y
> FMEIZBd kGt %%’z@fi TR T Iﬁlélﬁ/\\ 2017 -3 H.

[8] LW, HELFIZS, $ARBF  iHAC 2 AT MIBIT 5B 7 1 b 2L B O g Tk
DL, ‘T%%E@iﬁ%ié% 79 FIREKE, 201743 .

[9] Rina Umeyama and Hidekazu Suzuki: iHAC: Smart Appliance Controller Using AR
Technology, The 35th IEEE International Conference on Consumer Electronics
(ICCE2017), Jan. 2017.

[10] Wataru Nishio, Hidekazu Suzuki and Yukimasa Matsumoto: IoT-based Bus Location
System, The 9th International Conference on Mobile Computing and Ubiquitous
Networking (ICMU2016), Oct. 2016.

[11] Rina Umeyama and Hidekazu Suzuki: A Proposal of Intuitive Home Appliance Control
System Based on Its Position Information, The 9th International Conference on Mobile
Computing and Ubiquitous Networking (ICMU2016), Oct. 2016.

[12] FEREML, fEHEdk, SaARFFn, AZE  IoT HIFEFMH L "Aar—2 a3 VU A7 AD
BREBIR, ~ VT AT T, ik, il &3 L(DICOMO2016) > > R Y 7 A 2016 4F
7TH.

[13] Wataru Nishio, Hajime Adachi, Hidekazu Suzuki and Yukimasa Matsumoto: Evaluation
of location estimation method for bus location system based on wireless sensor networks,
The 14th World Conference on Transport Research (WCTR 2016), Jul. 2016.

[14] PE#RZE. BBHR &, SaAH : ~— B LA AR Z W BRE oY Ry b U —7 Aty 2
T AOFE, B 13 EIFRFEY —7 > 3 v 7 WiNF2015, 2015 4F 12 H.

[15] Wataru Nishio, Hajime Adachi, Hidekazu Suzuki and Yukimasa Matsumoto: Estimation
of bus traveling section using wireless sensor networks for bus location system, The 22nd
ITS World Congress 2015, Oct. 2015.

[16] 4 HRIGE, MELFA, 8ARFN : EIRHEERE 7 L—2V —27IlB 52—V A 27 =
— ADEE, Rk 27 Ef“a‘?k BT - HERER TSR S S jt/\ 201549 H.

[17] BEETERR. TEREM. $5AF R, MAEE : IoT (IS ANZA By —2 3 VU VAT LADZHD
BHHEA 27— A0/ Rk 27 FEEBER - BT - HHRERTFS I SSHESG KRS,
20154 9 J.

(18] EBrwpn i, MEILFIA, PEAFE, SSARF B2y MU= afifbs 27 JZBIT 5
vy Tﬁiﬁ’z@@ GHEICEE T DMF], R 27 FEER - BT - MBS S A S
HA KRS, 2015429 H.




(XE) GO

(7 S PERE)
Ok Gt o )

Okl Gto )

(Z Dfh)
O7 v hY—Fikd) Gte1f)
QA =T F v U RRIBITDHRAX —FERBLIOT TR
(2015 4-8  1~2 H, 2016 £ 7 A 30~31 H, 201747 A 29~30 H, 2018 48 A 4~5 H)
@HWE ITS U—/L F 2015 1281 5 R AZ —REE L OF EER
(2015 4 11 A 20~23 H)
@HWE ITS U—/L F 2017 I2B1F 5 R AZ —REE L OF EER
(2017 4= 11 A 23~26 H)

OFR—L—
http://www. ucl. meijo—u. ac. jp/

6. MFFCRLAR

(1) WFFEST 4R
L

Q) WFget 13
M DE KA - MRl FiZs, PER M. AR 22l B R
o0 —< K4 : (UMEYAMA, rina, NISHIO, wataru, HAYASHI, kosuke, BAN, takumi)

KBTI & 20F%E1E, DFEF DB L TEICH W THEIET 2D TY, T, BIEOEMEOIER RO AFKEIC
ONTIE, EOEFHEICIES b0 TIHARL, ZOERRICET 2 RELEEE, IFEEEARESET,



