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Abstract: Many types of 10T devices have been developed recently. Herein, we consider providing broadcast contents in a new
way using diverse 10T devices. We propose a system architecture based on Hybridcast and Web of Things to communicate the
metadata of broadcast content among a TV and loT devices and Control Description to control various loT devices. We
prototyped a 4D movie service and we evaluated our system performance.
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Figure 1 Conceptual Diagram.
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1 {

2 "@context": [

3 "https://w3c.github.io/wot/w3c-wot-td-
4 context.jsonld",

5 {"iot": "http://iotschema.org/"}

6 1,

7 "@type": ["Thing", "iot:Light",

8 "iot:BinarySwitch"],

9 "name": "LED light",

10 "interaction™: [

11 {

12 "@type": ["Property”, "iot:brightness"],
13 "name":"brightness”,

14 "schema:{

15 "type": "integer”,

16 "minimum™: 0,

17 "maximum”: 100

18 %,

19 "writable" true,

20 "observable":true,

21 "form": [{

22 "href":

23 | "coaps://mylamp.example.com:5683/status”,
24 "mediaType": "application/json”
25 1]

26 ),

27 {

28 "@type": ["Action”, "iot:Toggle"],

29 "name":"toggle",

30 "form": [{

31 "href":

32 | "coaps://mylamp.example.com:5683/toggle”,
33 "mediaType": "application/json”
34 1]

35 }

36 ]

37 [

ThingDescription.json

4 Thing Description ¢ JSON-LD (Z & % stk il
Figure 4 Example of Thing Description in JSON-LD

Scene Description (SD)
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kT —%Thb SD iRt L, T a0 CHEEEET
N AR EDRRIZEMET Z 022V TUE, T/A AT 7Y
DFEBIZERDI D LT D 50&, vy h—0REICE
WC, F— A kashima @ ogawa B&F3 I — /L &R D T-FEED
SD #%&¢r CD OFLRBITH D. 917 H DO @type” DIEIT,
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THELT —Z ThDH. ZOfEEIL, ”@type”@{ﬁﬁ@:}ﬁ
EEND. “@type” DA fE O description” 13 B 5~ & 7 — 4
RREICOW T, SROMFREE T 5.

1 {

2 "title":"NHK Soccer:",

3 "scene": [{

4 “sceneld": “nhk/G/sport/soccer/2018-08-
5 06-1800/abcdef",

6 "timeCode": “xx:xx:xx",

7 "title": "first goal made by team kashima.",
8 "sceneDescription™: {

9 "@type": "soccerGame:goal",

10 "title": "kashima's goal”,

11 "description™: {

12 "player": "ogawa",

14 }

15 %,

16 “deviceControlDescription™:{

17 "@context™ [

18 "https://w3c.github.io/wot/w3c-wot-
19 | td-context.jsonld",

20 {"iot": "http://iotschema.org/"}

21 "@type":

22 | ["Thing","iot:Light","iot:BynarySwitch"],

23 "name":"LED light",

24 "interaction™: [{

25 "@type": ["Property”,"brightness"],
26 "schema:{

27 "type": "Integer",

28 "value™: 100

29 }

30 1A

31 "@type": ["Action”,"Toggle"],

32 "schema:{

33 "@type": ["onoff"],

34 "type": "hoolean”,

35 "value™: "true"

36 }

37 1]

38 }

39 1]

40 |}

ControlDescription.json

5 Control Description ¢ JSON LD (Z & % Fab 1
Figure 5 Example of Control Description in JSON-LD
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Figure 6 Trial Service.
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Figure 7 System of Trial Service.

6. EE

6.1 Scene Description MIHELIBE

AEY— B A TiL, Device Control Description (DCD)IZ &
O EEEHET A A HIE L. T34 27 7 U X DCD
L Thing Description (TD) % bbifss U, 84 72 R BadifE 7 N o
2EvyFU7L, HI#lY) 72X NEEETD. b0
HREALBES 22— L T, TAM AT TIRZDEY
2=V EMMATE DX ITIUL, T/ A7 7Y [3fH
IZ BT A A HIHTE D L H LD, —JF, DCD
IFHEFEERY—EAOBEMIIE TR T 528, 73
A AT 7Y OBFEFE R 2 — P — ORI U TR E o)
—EAZBML7WEATE, Scene Description O 1F AN 4
LD, BlxiE, 2—F—DiFHhOBFERHR LIZERIC

(© 2018 Information Processing Society of Japan

Vol.2018-MBL-88 No.12
Vol.2018-CDS-23 No.12
2018/8/31
Feplel 2 M2 %, LW —EX&2{TH56, EOF
— LD EDEENFR LIZ, &) 1% Scene Description
DOEERT2M0ERD S,
6.2 SHRDFEE

ShOMEE LT, WEEET A 2 OlE OB IR
FHIBRZETF o5, LFICHET 2R TIE, 1 SofEE
BHEET S ZZEBOREY 7 =2 FPAEE L TEONRD
AREVED 8 D 72D, TORIE OESEIAN 2 Rk TR < e &,
MIEPOTRNPLETHS. (1) bHHEEREET 1 2|2
V7 TR MNATREZR BT NA A, Fl—X >y U —7
WICHEE D 258 (2) & DMEEET <1 22k 5]
523, Device Control Description & EHGEHEF N1 % -
THEITTDHT 7V OMmMGIZHLH5E.

F 7=, Scene Description ®FERFIEIZ DN T HBFL T
W MERDHD., BHMOV Yy U VEBIZEZD E, Ty h—
R ED AR —Y FIL, BHPIZAEL DA bR
Z OB T R EFEH AL T - RE LT nwe &
ZbN5. WoT, FTIRIDOTY U ALDBFMENSHH L
TWNE 2.

7. £&EO

AR TIL, BOELSNDOF,EE & Gtk x o FHEF D,
ez 72 10T T34 AZRIERA LI — e 22 EH T 57
WOV AT MO THR L2, £ LT, Hybridcast & WoT
HR—RALLIEVAT AT —FT7F % L, loT T34 A
DOH 1L H T3 5 Control Description Z#2£ L7-=. £7=, [A
B — A ORFEW 2261 TH 2 mEEHEME Y — e 2 %
RIEL, VAT LAORERAHOBEIZ OV THRE L.

L0, hoRHIAY — XA LIERBIBEL O — BRI
WTHEREL, Bitz#ED T, £, F—ERAD2—
P HIT> TV EHIC, BOERIRRTT 2 EMO
A2 —xy MNEREEZEOBM LB E X, KikarTr
VICRETTEEICLIEGELEDLa T Y EEAD
10T 734 ZAHEET —F7 7 F ¥ ~OERIC OV T H I
LTwn<.

HB EANBCOVTIWE - THAHVERE O B
2, HATEHOBELZRTS.

BEXH

[N, Wik, KRIRFL, BRRE. ka7 oy 2 58R
& L7z loT amEEEED 72 D7 —F 7 7 F v DR, 1F
WAAFFRE 79 [AIFE KA. 2017, 7C-02

[VMINEE, KNGz, A T8, s R, BRIEE. 10T B
OERIC L DHEEROT =4 « a7 Y OIERESIERIC
MV 7o LB R 5 80 [al4x[Ek . 2018, 7D-04

[3]K. Ariyasu, H. Kawakita, T. Handa, H. Kaneko. Tactile sensibility
presentaiton service for Smart TV, Proc. IEEE 3rd Global
Conference on Consumer Electronics. 2014, p.236-237

[V ERESE, K EPEE. T L e LT 5 10T O—fiEt. 45 53
I BBt s 2 P Radk. 2016, p.146-147



[ E: USSR e
IPSJ SIG Technical Report

[B]"EE R 29 FRR I Ham s A&

http://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h29/html/nc

133100.html, (ZH& 2018-08-06)

[6]"Web of Things (WoT) Thing Description™.
https://www.w3.0rg/TR/wot-thing-description/, (MR
2018-08-06)

[T1'PTV 74 —F & 0 A7V w Ky & R
http://www.iptvforum.jp/hybridcast/, (& 2018-08-06)

[8]"HbbTV". https://www.hbbtv.org/, (Z:H& 2018-08-06)

[9]"W3C: Web of Things at W3C". https://www.w3.org/WoT/, (&R
2018-08-06)

[10]"OPEN CONNECTIVITY FOUNDATION".
https://openconnectivity.org/, (M 2018-08-06)

[11]"oma SpecWorks". https://www.omaspecworks.org/, (£
2018-08-06)

[12]"ECHONET". https://echonet.jp/, (ZH# 2018-08-06)

[13]"JSON for Linking Data". https:/json-Id.org/, (Z#& 2018-08-06)

[14]"lotivity". https://iotivity.org/, (. 2018-08-06)

(© 2018 Information Processing Society of Japan

Vol.2018-MBL-88 No.12
Vol.2018-CDS-23 No.12
2018/8/31



