FHE - HRAFRERIFZZAMER #tSEE - EFHEHESE
J—HS 3y  RIERANILRS T 201943H6H

HFZTDESCloTHRATDFZE & F

RIRKFE E AT 3R R
FFIE




IR ZEDIOT~NDHHhHY
ZEB: Zero Energy/Emission Building
RREKF: %’]iﬁj\:“('.//\x ti?&@%&ﬁﬁ 2010

1A e e | T P PR
| 4

b | ! |
EEEREEEEEEE U= = s
| | |
|
| | .lllll...l
| L

ARRARRR 1%
|
| ‘ L BB |
i
|| T
l ‘
n
e e . ‘
!
3 N I
g

l

4an v

TR LT

,HHHHHI'WWW ----------------------- |

: / [
e R ‘ ! -l !
mﬁ m Illl'ﬂ Illlllllll TTITTTECICTTTTT i lm
\
ll' 111 it Jnil"

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 2



RRRXFEEDHER ZEB
HDFIDF:
E( li*ﬂé‘libi 2z (i*ﬂ’éﬂﬂ)lhé




l 4 " —
NILE,

VAR

LEDEAY L R T L@IBAANDH B &

W/L—/\—DENME
@EIET.:‘H FUBN/ZEYZEH

ETPNE 8
-
ASEE Q@E2YPRNBIZ[FIL—/N—
! T EBI TEAKERSULIS
IV——"F" T o —— | HY A2
res QENDHETRACFICESF B
BSiE ﬁ'ﬁ?ﬁ‘\]\deIL\H#FEEJ%(i)I/—
‘ N—%BITE
g @ENEEFIFIES ALETE
N = WBHIERY5AH, R TH
E g‘]'iﬁEE | = Pﬁ WX —ZFHIFLET .
ABZEL L_[ T mmmm
Br & _-— 5o DAt H—TAEREHLT=
2. HEE AN AR/ TUTOREBEESTLET,
l N QIL—N—HFDEFE, BA
‘ KMNRKIZIEDKIICIL—
= L N—AEERELET,
IN—“F3" i QLY BB+
— FEICLEDERBAZ RN
LFEJ . (0~100%)
Copyright(C)2019 TonTonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 4



HEODABRICHEITHREE

ol
N

FRA - il 18D
77 )r=iay
(BAIY)

7T —E%fE

v

7= EH

v

S3HT

y

F8 e

L]
AR B L

v

\\ A%

j

lo T ScBR(F

GRABEATD -
l
!
l

"

internet

A3—2yb LD
AAZOkaLIc
TRLTEE

WEB axbO—5—

RIEREE L R T L

%ﬁga‘f;ﬂ“

fREEE- HIRET

e AR

(RIS OTHRI 285 %
PRI o= — 1
e e N
B0 _
OpoLi= [ RRR TR
EHRLTEE A bRy TZEER
\ BET \RILEE
\ BESEVAT A
\ HABES AT LA
LEDERBAL AT L

MKZER AL
ARk

BARSFI A

9



OVEZIVRRNT

C2e2 - ToE

=matfl

=L loT

D

FE AT - 5l 1

L AEE

PAr—3y

|

S RREH

]

EHEHA

mm

SR
T —

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

EEE



=

SHT

FE-fEh

v

JiE S Al S aE b

L ]

\[FE2EE

,j

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

A\ Y
L

—“TIRRRZIZEITS

—hIL- AT L—~A

ot A F—=3Ib LD
{ RAZOka)LIc
- ZMLTERE

WEB avkO—5—
(EHBICKDTERIZED
HERHERE)

BHB[OD
Jakajuic

ELTERE

o ENER
e

CL 2

ENEHA

AR

I —




RIBEIZHDDHAIAN A%
Mot



ERMNRERE TORHICE>THRRIINAS

(fEE FHiERRF)

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 9



Lo

he
h, : BUHBVEEIW/(M?2 - C);

(t

t,

{ERRE (HEDE:H:I-:]:EI 71:)

hc Lo + hr -

_l./mlh\ 7ﬁ Cé N—C&_J’D—C:E)

B¥ M /EIthH i _L/Jll.d)'lk
' *Lj{j::u\lmlix(j: t’&

he + hy

{'F )}%R[OC] #_\./)IL%%FEL/T_IRFL/EAE

LN EMEE

R\«Iml rC]

kL
RBIEEZEmED MG ZELE

W/(m¢< - "C).

=EF[°C] MRT: mean radiant temperature

Copyright(C)2019 Tomonari Yashiro,

ti 88 WIKIPEDIA

Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 1 0



BHDOE/HMNEELTIRELZERNIR

+E

B1xL=09

H (AT

ééi

S

j(]_lﬁu H &t.
RS B (Bt
R o8

EECAE V212 5

17
l R (H5)




INDRATURARAI—R/\HR
./ R EE -FFHAEE

mh‘u‘ TSR
w“*' \‘wt*"“rf"vwrmn .

FAAT SAY 1w

‘lﬂ (1 -SLRE VL l IVES VR llt 1rae

|




INDATUORAAI—R/\HX

EHAERL AT AORE

KATHRMAE & L TER

AHREERAOY A 2 NLTHAEDLD

BB 15~20°C e l I
MBS : 30~40°C ' ' ' I '
F N A
5] v
.|'—' L |
o o i by Tt MEC T T
10°c I F "
AHBOBA (K 100) SIS w2 TEAT
e o
& 10°chae § . A 4 & “
s | |
17.3 u»-;\i’:“'c) K
5 B | —p
17:81den) B 0°C+AT
I‘L;_‘ pe— |
1345 6 131415 16 Pl
1 i
i
L = AZAS AAERN S REMETS AROBEMTHNEAS D
Peie 2 ALER
ank g ine
; 4 =5
s

(T BN

L

| B
s

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 1 3



Performance
monitoring of
operated facilities

LB Y—E&HLV =
PEREP LA D

Copyright(C)2019 Tomonari Yashiro,
Inst. of Industrial Science, The Univ. of
Tokyo, All rights reserved

.~ &= wemarw — W—  — ———— = ————

A AT ———

RREHTTADL

---------------------------------

2 ZEDRIBE M2 R
N R aWRL0 RN —

Amenlty Dlagn0515 of Bunldmg
—— Method of inspection for co equipment and energy ——

WSt - HBXE B
RRFERE

Mo &kt



IE

MBOHRBEIZBIT

— |_I T
_J_hL:LJZﬁ‘
A\ / Cooling, or
‘ Hot water
L
BEH

LI I Fcu
3y

Shower ‘

1REFAIR

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All
rights reserved

DRI AEBV AT LA
_ |

Desiccant
air

<

Cooling, or
Hot water

19



oTDEFEIZHITH
Use Case& VD88

oTHAIMREER

F— R FE—StartUps-B & 2 <'E

0[] H 8k



“"COMMA/\HR”
ERMAEAEIERAY—R/ DX

(RRANE E2XEni5)
b ] RH 45

Intermediary
T AR YK,

I
I

v

ETUWVAAK
/T ATAT %
FHIAAT
BERZERIELTLK
S fREED 15 ]

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 1 7| 7




OEFEFYDMIE F15) \
IoTZ#;FHL-E#EEEEY—EX

e —
P Scad S~
~

’ ﬁ \“\ DEREEYD

\\. ﬁﬁ {E

A%k, FEOR .
AJF‘CO))KODEJ%&& /

-------

—
e

Health <@§ kBE ;yg mrE.: ;
I :

. fecord RORAGE |
- > E ‘: _____ :
77U ] |
’7—;/3‘/

v

A

N - L 17—|‘77l'>
EREEE BILIIGE

ol o8 2 - S s i
Vit O S g o 0k L0

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 1 8



OEFEEFYDOMESY ZTIRY—

g

A\
— A

4@2‘%% FI)r—3y

E:#AAAH AT L
S: 29—

B R,
SRR EV

Y
E o
vodddd o
% ||

BRI PRR
RYRTONDBELE

ZIRTES
ARLVONT ., BELLGEENS

VEFEFYDMIE

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 1 9



XA TLNAIE
H’W_IJII].;E El]%)ﬂ)f:)\ ?

H—EXOQERLANILEZEZIZEHLOTLKD

LN hIZE &,

=REMAREOmHE T DA




F|

HEEDLGCIOTENILAYT T

By E-HiT 186

I TESARIMEHM A HoHLN TS




IoTIZ ot%ﬂiﬂ\%}," BIZLi=Y—E XE#E
opportunity: {£ & L M BEIZData Rich

2005 TOTOKRFU/ NDRAT) T AR L
EEEEERENS

https://www.daiwahouse.co.jp/release/ 20 16-& ’r '_\7“J7Z$5k:‘nt‘%*i

20081224111714.html

http://symax.jp/ja.html



IoTIZ J:%Aiil,\’&_“‘*l Lf-H—E REHE
opportunity: {E FE L MEBEEIZData Rich
FHRIER: DA VLARNYRE Y

B, BRARARAE . IR D% 4R
AR
S
DHERE

R =<

I]i L] -g_é l&% http://www.murata.com/ja-jp/products/

. . . sensor/accel/scalOh_11h
Nk DIREETR AN
— RYK[ZADULS . LVELN, BILVTLNS




AF =N

B ZIERT—F,TXRE2AM)L
(OIBEtE ZBFHUIR)



EEDHLS
Difficulty of context awareness
[Z2NTIHNH?)] [FLWLWTIT M ?]
[LMNE ! )

RRIERF HFRERFEESOIHRE

TIE. RN ?

FRBERLD IR

N
C

e
N
>
A
3
1]11)g




“Treasure Hunting”:Z2L ML L Vi

RCA-IIS(RK&EMTH 1> F7R) since Dec. 2016
H B - #E=EAXIS vol.187 2017405H01H

=

https://www.designlab.ac/single-post/CV-Transparent-Intent



TIEER=E R H



[ & 7 D75 < 0T R &~
TR EEGE Interoperability

NEGHAEHERRE
- ITNTNDFZI TORERIRZE
« Aspecific
* I Ffrspecific
i 44 5 TP 2B

TEDBRZEZ =T —2EH#EData portability



AY—hRE—H—IE. . FOALMDKRE?

WHAT CAN | USE THEM FOR?
STREAM MUSIC KNOWLEDGE AND HELP CONTROL

©

VOICE
ASSISTANTS

lust ask a question to get answers

Turn on lights or contre | vour
aind informatic n on things » the

smart home devices without

weather, rec ipes and more even having to press a buttor

ady, connected
ast, just ask.

Y

wp
;

Two w:

s —

amazon

Soogl\e
ECHO DOT

SOOGLE WOwWWe

ey ——
- o

DS\29

7 2
\—-M-.\—---rqn-—;|---l

S SSIATIEIS m—



LY

Private
Cloud

Qll

=[S 1OE 1A EA TLYS

i

m (W)

E/A \E/B__/

ES5MHAMOJIZETBE/AEE/BRENSELY

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 30



Web-APILI&L YA O1&HA

1ZH#E AT

ThingsZz B [Z#& A5

APIER

Web API
()

() #BRUFH

Q

N

N/

CCCCC ight(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 3 1



SIL—TA SIL—7B
O< >0
T~
. Zeg ‘»— .

2%t %
(M:N)

e[ AYY ALY
DIEEAERETILEHY

5 IL—FA Jn—7B

O
==li5lc
OR IND 7O
o< >0
O\% = —>0
/A )
&

A -
\ J J
N By
1%t % 1%t %

s/ NT LD BESITT IS
TRTOEFEEOEND



E2k

T B RS54 1\%N LT

B H>-OSTHEMNSLLOIZ -

. =4

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The

Univ. of Tokyo, All rights reserved

33



GBI TIVUERSAINETIL)

WEB-API 5

Web API &> TEMDEETOrIILEFFERRIEEE T DIoTY VOB ESHEETIL

Web API u
APIER i / Att 3
é Bt &Y
770[) ‘ Il/
7 L B i
_________________________ T~ B - Private Cloud
loT=H 5P ZE/ i | [ | 2
l : \:
-1,000 DE/ | 4 =
1005 D E/ i E\ po
-NWI:%&(l*‘igﬁg\:xr N E\ ——
DHBEICHLET LRAE \
l | BE Rl w A cans ,
WE—DOBETAIIL | | RusBEIOINL CEHAET SThingsE. A DR

TIERELHS

—TF7T)TRETES

N

> Thing a

> Thing f




iSRG REET =D
System of Systems proposed by UTokyo

- . (mmm————— ~s
Application \\ Application/Connected Clouds
7 !
|
(" I
IoT Hub LWeoAL |} CorDes) | of 10T Safety
L Cloud Driver :':E i Thing Driver Service
|
1
I ~~
'l"\“ : ,// \\
l" ‘| : ,/ \\\
1
App i “. App || 1 #  Lodal/Copnected,Clouds
P P \
. 1 1 .
Private| | i | Private| i 4 \
]
Cloud | ¢+ ' | Cloud |} i \ GW
o g : Thing Driver
| | 1 | 1
T \

¥,
’
Connected
Device Clouds | Device Device Device

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

39



FCIGFRICEB M DIoT7 T hMEIKE, . .

INTNFGTRIVDEFREFYDMEIRRICER
Application

Artifact

~N
Artifact ~ =~
\\J B ' Artifact

Sam 1 R

'e

Artifact

Qe K g FELEGSH
E557TUNS
&<

Application

B: A[2¢&EDT
RENETEHEEED
FIH

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 36




WUV BEZERCIoTAE R LTZRRIC
HY25MEE

FEGHAED-
« 7OV —3vREE
« T —23 G | DIRIR

i




=451

REGHEAEHE

1hinl
1]

Emergency earthquake alert

YRR A\ J— —
()2 Gl
a 4 3
App ]
@ —~ -

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 38



BT AT L ZIoT-HubIZftER s 4

[ [ ( -------- —~~
Application \\ Application/Connected Clouds
7 !
!
é I
IoT Hub LWt |t Siomes) f 0T Safety
L Cloud Driver ;L‘E i Thing Driver Service
1
|
1 .
'I"\‘ : ,// \\
l" “| : ,/ \\\
|
App ; “. App| |+ Local/Copnected,Clouds
P » ! \
. o . Lo \
Private| | i | Private| i i \
]
Cloud | ¢+ ' | Cloud |} i \ GW
o g : Thing Driver
L e !

: ~
¥
Connected

Clouds | Device Device Device 39

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved




O—AIL-A2TTL—3—DPE

Application
Application A

Application

>

0

Application .
local integrator

Artifact

[4
]
@e.
g Artifact

Artifact "~ ~3 __
(_ - -

Application

- rn
-~ \
r

Artifact \.\Amfact
Coordinated
Function

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

40



£/

NMARAFHT AT Ly

.....
.,
N,

API <
P = /S
Fays3vy
A5—73—2 i BERER104 L E

Thingsk54/\ [
(H422
M B3—Tx—RER)

® A RE AR A AT Ly

FI9FaT—8—

g =4

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

41




T—HEEDERRE
JON—RE., EXRBEFE

d

Q Company —’~_? Company

/ J

Applicarion
Service

 Provider ?. ?‘ ?

i)

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 42




BEADTREANIZHLTT 2D PYLY

Company Company

EANF|AR—2E ) T+

Request /

Data \
; Agent

Applicarion
Service Request '

Provider Permission Request

loT Service )l}

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved 43

[



K
2

SDEYIoTZZEBSEA=HD =

d)%ﬂnﬂlg¥

T—E H—EX F—ER H—ER
loT H—E R FRE FRE
77V 7Y
r—iav r—av
E_E —
loTHEHRAVEE '
BT A || | AT Hb -
prisH L RI83IBE
EE 33%)*/' i I A loTE Rt 54—
T_ /\_x N Seg
| {ER- B | o TEy
API| SP( Senice Provider)
API( Application Programming Interface)
%:E y - _. 3 . _. 3 = S
£/ (Things) | Thmg}‘:7/f A ] I Thmg}:7/(/\ | | Thmg}\:7’f Al
| £/ | | /) | | £/ |
SEE

SEE SLEE
&%/@%ﬁ‘éi@%ﬁi/)

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

44



T=hH
PEAQpA

[EF T D CloTHR DR IDIEA A
O EFEFYDOMEZEIRT S
o AfE-X1EIE#E
c LY
-« R < RERFEZEN
o Hll{El from embedded knowledge in the
existing industries

* Learning by doing
* User Centric rather than Technology Push



—" sE
— /ﬁ

R
=L7T=

IAF

£~ 7UARED [ NextPublishing -

éﬁlﬁ’:ﬁ lolh
b A

T B |
mig e T

Skt Vo et

ﬁ“—ﬂid

b LMD E SLEL 2P —F PP T
BCAA SR =732 EETOR A

HOEIEEN~DIoTE A Fifjl
ZDFEDFRE Z iR LTz

MDY EANDZA

Copyright(C)2019 Tomonari Yashiro, Inst. of Industrial Science, The Univ. of Tokyo, All rights reserved

46



