ZEIKm X

LIMI—xYobMzkd
WiREE IoT Y—EXEHE

B AR BT fR

SEAEERSE TERER T
et ST A v a—2 4 [\E
2600220350~1
K% 1k
2025 T (K1) 22360198 3 (CH)
ASF841 A 30 H



LIM =—¥ = v MZ X BROUKFFEE ToT H— v R EH
K%
REER

TR, (EERA 7 4 A2 EIZE88D 10T 7 /3 ADNEA SN, RERE R L
DB A TG T 51 o & 22RO R EORRKIERT 57 7 F =
T PHFHEEMICASEE SN TS, ZHUTEY, BRSFEIC K 2RICE
S TIRPUTIES U el 2 iga il 2 FB T 5 A~ — A=A —E A ~DFE
MEESTND. LNLARNRD, BURD 2A~— FR— AP —E2DL L (F1—L
A= Z i &V D RN E R S HIENKAF L TR Y, FHo IoT 7314 A
DIBINRLT /A A DKEIZ X 5 KB ERRESORPUCKHE TE 2. &6
2, 2—POHRSEICLDEREOFMFRELRNETHS.

Z 2T, AWFETIE, KEESEET L (LLM) 2HWT, 2—HFOHARSEE
12 K ABEBRZRFE RN D, R ATREZR 10T & o YT X 2 BLHIE 2 A A AR L,
FAHR ORI ZHEE LTz BT, ZOIRMUTIE T2 10T h—ERXZ 5T 5= —
T r MERET D, AT—T v MY, BRERREHEE, BEXHEGR, T/ T2
— Z IR, T AR OWERR - FRPRRYHE G RGEE & W D B PEROHERR 7 m —IT K o
THERL SN D . RFEOFEBUCHTZ0, B T _RZBHBEILLTO 2 iTh 5.
RIIRRBEDOHETE

T—H O R ZPEIC LT O X9 BN BIRSERETR CIEEE ORI

HESN, MEE R 2BREFERZFETE 2. RNEHET 70l W

OBIPNEZ FHNT S, BUIHEOMA S DA O E FIRMEIZT 5 L RABER

MAELD. 220, BREAMSE L CREZEERL, FIHFTRERERS

REDN DSR2 BIT — 2 ZINAE L, LLM ([CHAEDRBINEEZHEE S 5 M E

N5,

MRS DR

IoT —ERIEEMNDOT 7 F ax—X &l L3570, [HE ON

DAOZEBRL) R TR & BRBORIREFAT) & W\ o 72 BE - BRI T ET 5

BENECDAREMEDRDH D, ARSNTY— AR IO XS b s & £

WE D, PERY - GRERRO 2B S A B EIICRRGE LIEET A AR D H i

5.

— OHOBEICR LTI, REREZFET 272012, EAREMSE (Indoor
Environment Quality: IEQ) D 4 [KFI2H-S %, REEREE (thermal), 22X



ii

' (airquality), WP - #iBRE% (lightnig), BR5E (Acoustics) D 4 DO DIRHEL
B HHERR SN AR REREIREL ER L. ZOERICHE, LLM X Web
of Things Thing Description (WoT TD)ZHI|» 7=Ftak iz K B A # 7 — & Df
it ) 2 b EBIED DA RECIREZHEE L, BIEOBRERAE 2 [F
ET D, ZOWEIZLY, BIEORERE L = —F O HAPIREE & DS 2 RIEZE
BoFEELLTRIATE LD, BitOr—FOBEMHERICHMA L 2 5.

TOHOBEICR LT, HEEm S B K, WoTTD OFik FRIZ LD A Z T
— S OMNEENZT 7V Fax—4 A M2 LIMIZERL, BEREZFERT LT 7
Faxz—F 2 RINT 5. BIREICHMBRODETHLZEEEA L LTINS
H, BonBEEmE A E L THIKIZR - TIEERZ DT A ARRIE & 3#IR
L, TExERET D7 a—% AT,

ERFIEOAMMEZ R TTo0IZ, REFIELMIAATZEENHEEE LLM —
—Vxr MZED 10T 71 A AT 2T 0 N A T2 7T 0 R EIZHE
L, REBEOR TV ALV EMEMRREZITo7. SIS, BREBNT — % 28
FEIZAR L, R TIEIC L DBRDIREDR EREE 2 5Hm L 7.

AFFEDH@IZLL T O@Y TH 5.

RIIRRBDOHETE

H oV OBIEEZEEEE Z0 ETO L PICXsy T L, 5 FOsfkEHEE v

Y& 3, 1 OB & 2 EE L 486 /37— OBUIET — % % —kk

AN IS O TREREIICAER LTz, AR L7727 —ZiCxhd 2 5IRIEE O I

fif 7 ~TEHE R O LLM &3 872 2% A2 LLM OZHRIC LV IRE L,

RRTFIEOBEBDIREREREE 25 L7z, TOME, MAR, HHEK, FMEN

ZNEI 0.6362, 0.6280, 0.6319 720, WoT ICLDAXT—ZIZL VK

ENRZNEN 1.99%, 1.57%, 1.77%[f - L7-.

MRS DR
(#5753 ON 22 Z Bk <0 Uil & BRIB ORIREEAT ) 72 EOFiG /2 — L 24

HL, LLM X577 F ax—2EE0WEN - inBRi S ERGEA T >~ 7

ZEATHEEDIC, BEEERICES T ERIEFT— N2 B8 L COF

JEDRNWT A ARERERT D 70 —24Rr L, EZEMIZBIT5 IoT ¥—

ERAGORENE & —BEMEE R T D 7o OREEHEH & 5 2 7.



iii

Situated IoT Service Orchestration Using LLM Agent
Kai Honda
Abstract

In recent years, many IoT devices have been introduced into homes and offices.
This has led to an increasing demand for smart home services that can control
devices in response to contextual commands in natural language. However, many
current smart home services rely on predefined controls, making them unable to
respond to unexpected situations and difficult to match with user requests in
natural language.

In this study, we propose an agent that uses a large-scale language model (LLM)
to interpret IoT sensor observations based on ambiguous user commands, infer
real-world conditions, and synthesize IoT services appropriate to those conditions.
This agent is composed of a step-by-step inference flow: environmental
information acquisition, environmental state estimation, intention inference,
actuator selection, and physical and logical conflict verification between devices.
To realize this method, the following two challenges must be addressed:
Environmental State Estimation

A ambiguous natural language command, such as "Make the room
comfortable," leads to multiple possible situations, making it difficult to identify
environmental factors. Even if sensor observations are used to identify a situation,
simply treating the combination of observations as a state results in state
explosion. Therefore, it is necessary to abstractly define the environmental state,
collect observation data from a group of different sensors, and have the LLM
estimate the current environmental state.

Verifying Physical Consistency

When controlling a real space, physically and logically inconsistent operations
may occur. A mechanism is needed to verify and correct physical and logical
consistency to prevent such conflicts.

To address the first issue, we defined the environmental state as consisting of
four state variables based on the four major factors of indoor environmental
quality: thermal, air quality, lightning, and acoustics. Based on this definition, the

LLM estimates and identifies each environmental state from a sensor list and
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observations annotated with metadata in a description format conforming to the
Web of Things Thing Description (WoT TD). This mechanism allows the
difference between the current environmental state and the user's desired state to
be expressed as the difference in state variables, which can be used to
subsequently infer the user's intention.To address the second issue, the LLM is
presented with the inferred intent and a list of actuators with metadata based on
the WoT TD description format, and selects the actuator that will realize the intent.
During selection, exclusion and physical interference are output as conflict
reasons, and a flow is incorporated to avoid inconsistencies.

To demonstrate the usefulness of the proposed method, we confirmed the
operation of a prototype IoT device control system using a stepwise inference-
type LLM agent incorporating the proposed method. Furthermore, we simulated
generated observation data and evaluated the accuracy of environmental state
identification using the proposed method. The contributions of this research are
as follows:

Environmental State Estimation

The observed values of each sensor were divided into an optimum value and its
upper and lower ranges. Five types of continuous-value sensors were assigned
ternary values, and one type of discrete sensor was assigned binary values. 486
patterns of observed value data were generated based on a uniform distribution.
The correct label for each state variable for the generated data was determined by
majority vote of a higher-ranking LLM different from the LLM being evaluated,
and the accuracy of environmental state identification using the proposed method
was evaluated. The resulting precision, recall, and F-measure were 0.6362,
0.6280, and 0.6319, respectively, demonstrating that the WoT metadata
improved accuracy by 1.99%, 1.57%, and 1.77%, respectively.

Physical Consistency Verification

We introduced a step for verifying the physical and logical consistency of
actuator sets using LLM, and based on the verification results, we presented a flow
for generating consistent device configurations, providing design guidelines for

ensuring consistency of 10T service composition in the real world.
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BT A O TIERL, B D LI EEMIC B L7 e o R AR
%2 & T, HIWnERE O AL & Hegm OIRSNE 2 FEBLT 5.

1—HAR
!
BISREORE T
!
SN BAEDZERIREN S
R 1Sk DR e
!
FoFaT-suE | SHSEMMECRETS00
!
] BESNEPOF 1 T— 8D
BatRIE EEOFEERS
!
=) 2D BRI (1 ZDBHVERTE

X 1: AWFRICB T 5 BEERHR 7 v ' 2



3.3 7OV 7 FEREHAE

ARFIETIE, KB SFEETT Miox L CEBEM aHEmB i 258 5720,
CoT DBEX FasBILT a7 Nkt a1T oo, AN IR LT 23T, B
K7 RSB~ 2, FHROBIHECT A ZHIK %2 B R L7203 O il i F
BT D2 ETH Y, HOHEEBEE TIE, HiRR ORI L3 A4 U
KTV, E T, AR TIE, CoT OF x FIZEKSE, HEimbie 2 BREDIRIE DA
E, BEHEGR, 77 F oo — X8R, BEEMERGE, G ST A —ZRE LN HHE
BOKRN RO AT v TA~PRINCHOBEL T2, 25 AT v 7T, SaZHIWn %2
RIEROHEANTTE LTH X, ZRUADERIIBRTER2NIIITHIRL T
Wh. ZOX)ICHEERE B LT A LT, BT a7 N T fEAEKRT 255
IZAETRT, () BEECHBEEREOREIC L2 %El, () EOFHE R
& LTCTHIE L7 ORI e R A M 5. £z, £AT v TOH %
WD NI & U CTHRREERT 5 Z & T, HIWnEfR A Bl iE 728 CIRFFC X, 1%
T DL ATIC I N T b, BHIWT DY E 2 BERE Z & ITRRGEERTRE & 72 5.
— 5, CoT IZB T DRt BB BBEOCEH L, TEIESHNORELE:
B ZERERIN TS, KR, KIFRO LS ITEBAT v 72l S ¥ 55
A, G2 RSB NI BGFLORL EL A & 2 4. & 2 TAIF%E
TIL, W CIEBMEM 22 HEsR 22 LoD, SNIBHINEE AT v 7 ORTERER D H
G TRT &V et Lz, BIERMICE, £2A7y70olh%E
JSON FERUCPRE L, MBINL7I=BUVES] TTEQICHKSIRET L) [H#H
ESNEER] MEREINET 7 Fax—4 ID)  TEEREIEANT 2 —7
E VO TEREFRMROHLZBRIICH I SHETWD., ZORFHI LY, B AT >
TDOIEHZ T LN ZEN L, BT 7 e 77 AACHIE - MREE
DT ENATREE 72D, LLEOREEIFEHC LD, AHFFEIL CoT OB X T E2IENL
-0, FEHFGIEICEE L7z 2@ - TR - U RTREME 2 (i 2 7= BERSAHERR 7' =
T AZHEBT 5.

3.4 7O 7 bDEE
3.4.1 BIFRKEBORE

RAT v 7OHME, BNREEZ IEQ O 4 ik (REERE, =NZEXE, W
B - EREE, HEREE) & U CEMi L, &#lk% HighMiddle,Low @ 3 f 7~
NNBGFT L L ThDH. ANE LT, B HEIANEE 2D A %57 — % & 5.2



RENTAEROAEARPUHIB S 5. AL LT, HABRE, |SNEXE, W
B - BUBREE, HERIED 4 IICx LT 3T~ L& IR T
3.4.2 EEH#R

KRAT v 7TOHL, —VFOBEKZRBRSFERREZ, IEQ O 4 fHIkIZx
L BEEREIREE LTERET 22 THDH. ANE LT, 2—HFERL L, #i
B CHERE LT HBUEDORERET L2 B2 5. AL LT, RBEBRE, |BNZER
'Z, PR - GERBE, HEREE O 4 fICK LC, BT L EIKT. 22XV,
RAT v T OT 7 F 2x— L8PS [BIEEREDIRIE & BAEREIREBO A5y 25
L 72 il 2 IR ETE 5.
3.4.3 7 Fa2T—4FR

ARAT v 7OHEHWL, BERBDINEZ LT H-0ICMERT 7 FaT—X
, FIFFRER T A AEENORIRT 2L ThDH. AL LT, BIERET
)b, BUFREZ L, SN2 77X AN, BIOT VFaxz—Z YA REZED
ABT—=REH 25, M L GRIRENTET /T 22— F %KY,
3.4.4 T3\ AFEB AR

ARKAT v 7OHME, BIRSNTEET 7 F oax—F ZFRIRFICEESE 558
(A U155 mBin) - B2 B 2 it U, B O EARICI T HHilf & LT
T2 THD. ANELT, #BRULIET V) TFaxz—FLZDOARXT—F %
HZ2%. WhE LT, 77Fax—4MTRIVELIFEAGEHREL, KT, 20
FERITIKEB: ORI T A —ZREIZSI X 3T, BEEELREO 720 O ERFEIC
FHAZNS.
3.4.5 T/ ABREDRE

ARAT v 7T OHWNL, BUET -~V BT L O HS N T BB
RExBMREL, BIRT 7 F 22— X OBENT A —FZWRETHZ L THD. A
71E LT, BUEBREE 7 ~L, BEEREE 7 ~L, A7 X X b () - KK,
BINT 7 F o= — 2 OFEM, I LG R L 5 2, BEMEMRGE CHie»
Wl SHESHAIE, TONEEHFIE LTERL, Bia x5 k)37
A—H T S W3 E LT, HIEETDIRE, ®E, CO2, CO, M,
BEriRL, BEZENRTAEDDOT VT ax—FO/NT7 A —FFEEIKT.
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F4E RIKEE IoTH—EXRGWHOTO M2 4 T

41T —FTIOF¥

AW TIRET 2 LLM T —Y = bOV AT LR AR 2 1T7T. AT
TAE, ) BV T2, (2) HERT AT L, (3) TN AFETO 3 FHE
MO SN D, 2 —FIFBR R AREFERRRE AL, ZOANZERE LT
T N T— Z BUSE N ENE L OSSN ORILER 2 UUET 5. IUE S =1
XHERR > AT A~ ST, BEREROHERR 7 1 — IS0 © THIEIRIR T S A 28 &
OIS T A =2 D35 72 D HIEIFHE A AR S D . AR S - 2 S
X, TS RAFATERKRIGET A AOEIEELT S .

AWFFERRI G LT D A~ — FAR—LBRETIE, EPRESCIMTERE S 4 4 &
L, HEEOT 7 Fax— 2 RRERHIES LS. LIzB> T, FAIERS
NIZEEN—MZHES L OTIE RS, 22— ERD G 2 bR R ORI 2 8l
HIL, IROUEAF CHRIEIFHE 2 2B T DA BB TH D AU AT MMIZ DY
NI T20, BUAE, 731 AHERENEH, SN2 7F A M2 —H LB T
I4EL, LLM MBSMATGER AT & U CEIE UTe L CR e & 2173 D kit
BT 5.

F 7o, AWFETIL, ROUEHROULEE & #EFm 21T 2 ELREE CHRLEM viE 2B T
FHEL, TS ZBEIMCBIISEE OEBNBE TE DA ET 5. D),
770 KL LCTAWS 28 L, v —Y F—tv 2%l CGEHAAR &1
Fl LoD AGHWE, B 2 U 7 ¢, VERERN R 72 E ORGHRANZIR o To iRl 2 & 5.
=L, AR CHERE L7 0 M F A 7T, B OES 2 ET A &
MO T TRV, RV, (B LIZENRET — % &y MCE 58U
iz, TBfEHAT—4] & LT #%hilkd AWS DynamoDB (ZHFHAHH AT H Z &
T, #EEmFIZIE DynamoDB # &0 L L TR ERAEBFIH L=, ik,
Heim~7 ot X (IEQHE, BHHEE, 77 F oz —X @8I, BELHMEMRGE, HlfE <
T A—ZARR) 1%, EMAFF L [FREIC DynamoDB Ed o TR A MESI L THE
IT&d. —H T, 77 Faz—FHIIC OV TEER~D 2~ > RiEE - BfE

BT THELT, A TRIHBERERIL, 731 AERITHEDSOTHERS I
Tl T A—2 & L THNT 2B E CTaxtgR T 5.
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[2] #HERR S AT A

(1] 47— %848
SRR PIRRIE R
Amazon | AWS | AWSIoT | .
WED A Dynamo DB E Lambda | Core | i
| |
[ |
@7 — 2% ¢
OERX
2y > AWS AWS IoT N
~ Lambda Core
e 14
Ot 7 v — (3] 784 R%EfT
LLM

X 2: AT LT —X%T 7 F %

4.2 T—R R M7 ET/N A XEgib

KU AT LT, BN VTXFRAMBLOT A AMEREFHRT 57 —F X
k7 & LT Amazon DynamoDB3% i\ %. DynamoDB (X7 /L~ x— K73
NoSQL 7 —# X—2 & L TRk INTEY, F—FEXT 7 B AFEDOEEIC
xt U CEMARMEZMATZIEN TR TH 5. ERNO® o HEIHIEITZ AWS ToT
Core %4 L TN & 41, IoT Core D/L—/LT 7 i 3 {2 L Y DynamoDB ~&
ZiAFEND. IoT Core (X MQTT £ vt — DO E 721X % DynamoDB 7
—TMCEZALT 7 v a v ERIEL TS, 2 kY, BB E 7 T
U RMUINER L, HERESRD A LR R C— B LRI TSR & 70 5. #E
FfFIZ I DynamoDB 725, A 7e < & b UL T O =MHEOFH A BG3 25%50 &
5. RXOFTB LRI T 5720, £ 1TSS,

[0T 7 /3 RILA — B —MERFERC L » TR 72 0, BLHIRES, B,
TG PTREZRERE, N T A —=Z {7 EDRF— TV, ZOERZZOEE
W5 &, LLM (TR SN DIHFWMA A — L 220, B IROHER O b E 2 /<.
% ZCAMFE TlX, Webof Things (WoT) @ Thing Description (TD) (Z3-5<
JSON JE A W TT A ARzt —IZFLIR 9%, TD T /A ADA X T

3 https://docs.aws.amazon.com/iot/latest/developerguide/dynamodb-rule-action.html
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— LA BT 2 — A BRI T AEETH Y, BT N R A
BT S TedDFE L 70D, BURMIZIE, B HIZOWTIER 3 L) _Eﬁ
HIFTREZR 7" 1 /X7 ¢ % properties & L C, 77 F 2 —FIZOWTITX 4 D X
> Cgﬂéﬁﬁf‘%fﬂ@%f/ﬁk 5% actions & U CRlak 5. F£7z, HEamEfeic
ELTEBREEBT 5700, 75 ZFBNCIER R4 Tlde —ER 1D %ﬁﬁ
5. UL Y, AIZ & o> TORTFEME & L eriz ‘HZ)*EJ%%’:@YL?ZD.

# 1 R AT L)% DynamoDB 7> 5 BG4 55— # flRl] & #&E

iyl NE E[:3]
Sensor List FIAARER o —E e | BUMEDZEWRSIT &
FERERD S RRBNL O —
Sensor Data &t o OBLANE HEGRI S TR HEE
Actuator List Al )Eﬁ 7’* A 7‘ o T— il 8 AT REERE D
L RgRERD HIKI T COE AR

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:room-temperature-sensor-001",
"title": "ERE Y,
"description": "ERREZRET 5,
"security": ["nosec_sec"],
"securityDefinitions": {
"nosec_sec": { "scheme": "nosec" }
b
"properties": {
"temperature": {
“title": "ERRE",
"description": "ENDRE (°C)",
"type": "number",
"unit": "degree celsius",
"readOnly": true,
"observable": true,
"forms": [

"href": "https://example.com/temperature/properties/temperature"”,
"contentType": "application/json",
"op": ["readproperty"]

X 3 : WoT TD (T 55 < & o 43tk il
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"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:air-conditioner-001",

“title": "ZESAFRFOHE",

"description": "REEBEH LV ERELHIHTHEE",
"security": ["nosec_sc"],

"securityDefinitions": {

"nosec_sc": { "scheme": "nosec" } "setFanLevel": {
1 "title": "EEHE",
"actions": { "description": "ERDEIEHRET D",
"setMode": { "input": {
"title": "E—KRERE", "type": "string",
"description": "SBEF - (FBEEE—FEUIVEZS", "enum": ["low", "medium", "high", "auto"]
"input": { 4,
"type": "string", "forms": [
"enum": ["cool", "heat"] {
1 "href":
"forms": [ "https://example.com/aircon/actions/setFanLevel",
{ "contentType": "application/json",
"href": "op": ["invokeaction"]
"https://example.com/aircon/actions/setMode", )
"contentType": "application/json", ]
"op": ["invokeaction"] 1
} }
1 h
3

4 : WoTTD |ZE2< 7 7 F = = — Z 5Lk 7l

4.3 BRI VTHR ML

ATHIED B HAOHERTIL, Bi72 2505 & LCOBMIET T T7e <, BRED
BORAT (BRI, BAL, RO 2 A BB TE 5 2 LARE Th 5.
F TRV AT LTI, BUANEIZINZ T Sensor List WHEG LI A X T — 2 %
ST LR A AR L, BRBERRAES K OB OB T BT Bk L T
5. ZHUCEY, LLM X TD 2330 C, & HMEO B B ATREZ T Tk
HIZENTED.

4.4 &AL THF R MR

B R OMRICIX, BABIINES T T, RIS & Vo 7248
BRSNS D, ABFRICB T 20827 %2k &k, ENE U ClREBE
TRV, HETEHOREICKEE 5 2 HIEREET. BRI, KAk
WMBLORGHERTHD. Bz, RILRERTH-TH, B2 HFD, SARIR
MEWIMENNIZ L - T, RO AIERCHIEREOBELE R Y, 77 Faxz—20
PE LWEMEIIZEL LGS, T2 TRV AT AT, SN 7% 2 & LTH
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ZER ERBERERIS L, 77 F 2o — X 8®IRE L OHIETRE OHEmA k&
L CHATH. FZix World Time API4»H S L, &K%:1% Open-Meteo O
Weather Forecast API57> 5 HUS 9 5. ZAUC L0, ERNBHED A TIEAEBI LIz
W # O3 Stk 2, SMBEIR & U CTHIRIICHER AT ~E D 5 2 &3
AREIZ R D

4.5 LLM #EmE{TH 82

LLM | X 2 HEGRs A7 413 AWS Lambda B CEITEL, BfEmOHGRG 7 n—%
FATT 5. HERLFEORERLIZ X LangChain 2 V5. LangChain i, KIS
FEET VAW HERRALEL A N A T A & UTTHERK - ﬁﬁ#ét@@7v~
LU= THY, KUFETIIEEOHTR AT v 7T ZNAFIL T TIEITT D720
FIAT 2. ARFZETIE, BT nr 7 b TRz e S0 TR, ik
BB~y i 2 BB e HERR 7 v — 2 B L, %\Exlib%uégﬁfd\ﬁﬁ@fﬁ%&%
ATTE LTI, WRER R ERINE T oG e T 5. k0, Hem
R A BERE T L ITIERATRE S L, BEEDSETEC D ) %Ob\ﬂ?& w9 5B E
it 5.

4 https://worldtimeapi.org/
5 https://open-meteo.com/
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5 5l

5.1 BB B R TEFE D 1= H DFAHE T — 2 &£ L

AW O B PR HERR 7 1 AR T 5, REDIREEORIEIL, #HEAT v 7 RH
TR3 2DERBTINAE (FPRIED) 2ME ST REZH Y. Z ORI 8HHIHE
DOER (B4, HAD) (BT 23N E U D &, B o Riteds B X HEm <Ol
EFIEAE R AMERE L, HEER RO ENE - 2ot - i RetE 282 5. Lan
T, AEITIE, REIREOHETEZZE DUV BEL, BREDIRIERIE 2 MR
3 272D OBBNET — & %, HERERFRE & LTAERKL, FHMiHT—% &
LTHo.

AFHITIX, ZoHhx% s 7 2A5%8EMEE L TERbT 5. AL, RE,
TLEE RS, EXE CO2, CO O 6 fEt& L H B &, M5 U Calxs .
BN EA2 & A X T —2 ThD. HINTIEQ D 4 t8 (RE, Z2RE, MR -
REREE, TEREE) IZOW T, TN low, middle, high ® 37~V TH 5.

5.2 &t Y ERHED RiEE T

BUAMET — 2 AR DO —BEME L LT, FHMliTH o 6 fit ¥ (RE, W,
MR, B%%, CO2, CO) OABINIME, low, middle high Dl Z ~L~E| D
BCHEDODVL Y VEERT D, 2 TOTWIREEOREZET O L
LT, BRERRBRIEIZIUWT, BEEOEEBLNI A % Beiftin TSR TR i &k 8l
NESUET 2720 DREETH 5. HARTTEE LT, BEFO LY - faeHzk T 5 Th
YA 2 middle, Ziu XV @il high, ROMIZE low & LTRSS 5.

IR KOOV TIE, SEW R/ EEHAE S, ERNRE L
18°CLL I~ 28°CLL ', FHXHEEE A2 40%LL I 70%LL F D& & L THVY, Z Dl
PHZ middle &9 %. Zi L0 miRMAEZIZESEMZ high, REMANE 721K
iz low & LCL oV aik+ 5.

—gf{bikFE (CO) (2 oW TIE, middle GEIEIR) | (A5 5 23 A e
ELTHIREIC G 2 B IVeWaw, A TIE low, high ® 2 fETCEFRKTH. A
RAIZIX, BREEREA A BEEEIC T 5 CO OEEE (6 ppm LAT) ZHEHR
E LT, HEUELIT % low, AUERIEZ high &9 5.

6 https://www.mhlw.go.jp/bunya/kenkou/seikatsu-eisei1o/
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CO21%, ENZERERHMIDIEE7 & LA VWS HIEEX S (1,000 ppm
LAF, 1,000-2,000 ppm, 2,000 ppm L) Z#ZM L, 1,000-2,000 ppm %
middle, 1000 £iifi% low, 2000 Pl % high & L CEFRT 5.

FREICOWTIE, BEIZBT 2 —kieiEH 2 8E LIcREL P& LT,
BB s50lx (EFIHO FRMAD 725 2001x (6 AZ%O ERRMAD % middle
Oz E LTEREL, X VIEWIIZ low, mVMElAZ high &35, ZOffE
8%, IES OREBE D  fRRFI IR SN D JRERIEO B2 .

BEEIZOWTIE, MER - IRKE~ORELZH > WHO OFEEICEAT L5777 F
v— holZH5%,30-40dB % middle D& & L TR ET 5.30 Aiifi & low,
40db UL E% high & L TR T 5.

5.2.1 B UHERY FILOBERELER

Fo ML LT, ©& L7 31 (low middle high) DO# At % WA
2L, fMEHA® 6 ottt o HENY MVEART D, WE - WA - B - BR -
CO20 5 FRIZZENEN 3 AV 557 35580 & 72 5. —J7, COIZONTIX
middle (ZFEY 3 5 PRk Z2 — EICER TE R WVEMHZEIC S, 2 fA (low, high)
DHZE NG, ZOFER, SHAEEIL 35x2=486 NF — L p Db, KRE—
2R LT, BRFAL VIR L U PO ZEI D 4T, 6 KotOBIHE
R ML E UTHERRT 5.

5.2.2 EfESRILDRTE

AR LT ANCH L, EALO LLM % W T IEQ TEFRIND 4 DIRREE
B GREN, Z55XUE, B - HERE, SRR O7 - WHELZFITT 5. HEIXS
X7 MUZOE 3FE#EVIRL, 2HEABRHT 52 LT, kI L DEMT i
WET D, ZOXIICFHlixG & B 5 ET7 VE AV TEREIEM 2k 25 2
& T, TR SO R D & & ERANBA S RWE T, AR A IE AT e
ETDH. ZTERLIET =X B EfRT— % & LT, FHMliEST .

7 https://www.mhlw.go.jp/content/11130500/000771220.pdf

8 https://www.elementzcorp.com/determining-adequate-lighting-levels-a-guide-based-on-the-
ies-illuminance-selector-

9 https://www.who.int/europe/news-room/fact-sheets
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5.3 REFERE
5.3.1 ANRBREHEDOER

W BEPEL LT, RRTIER LI ERY R LT, LLM ~D A S
PRS2 B BT 5.

e WOTTDIZXKDAXT—XFikdH Y  BHMEIZINZ T, BUHXIS - BAL
BEDRA KT —H & WoT TD IZHASNWTHFERET 5.

e WOTTDIZLDAXZT—Hk7a L : BIHEORZI R L, AXT—H
ZhH 2720,

D2 FMEDHBIC LY, A X T = GNRECIRERRER IS 2 508z
EEET 5.

5.3.2 IR & R

AHFZETIL, IREFEC L DREREBREOMER LI 5720, REBRE
(Thermal) , Z25%VE (Air_quality) , FREA - B8R 5T (Lighting) , #5585 (Acoustics)
D& BT R 5 3 i ¥E (low, middle, high) DOFEEZRE L7-. FHEFEE
el %@$,ﬁﬁ¢,m1%wt.it,WﬂTDc;5f&7 ke

, IREE[REM:RE (Precision Recall “F1) (252 5% *K 212, WoTTD
LD AXT—HRBBROFIZL T, EOWRELETIRY BN Lichaeds
HHNZAHEE L= DR 3I1TRT.

F 2 : WOoTTD (2 K 2 A X T — X FLabk OFHEIZ L 28 L

BHER BELR F1
2 5‘7/\;‘)3;52;1, 0.6238 0.6183 0.6209
2 ;‘;’T_;I;) n 0.6362 0.6280 0.6319
=5 +0.0124 +0.0097 +0.0110
m)_E=&R +1.99% +1.57% +1.77%
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# 3 : WoT TD (2 & B Reil DA HEC L 5 IRAEAE DA D 1254
WoTTD 2L | WOoOTTD %Y =0
Thermal 54 14 41 4 -13
Air_ quality 188 14 180 f'f -8
Lighting 114 1F 110 4 -4
Acoustics 277 14 271 —6

5.4 V) FI2E D < BEREE

ARHITCIE, ATETE CIZEME L7 R REERS B ICIN 2, e R FENERE A 18E
L7e R T CYRBIMEEZAT O 0GR T 5720, v U D < EERGE
ZAT 9 . BAER 723 FERE L D 2 TUE, ANEEREE & SENBREE DA G 0 & - 7RI
IZBWWT, AT AR —H LI IR G # 2 £ C & 202 & + 53 1 ZFHI
L2 EIETERY. ZEZTARIETIE, M TF X b (RS L=
VTR A (BNT REE) 2RSS DR Y AT A M EFREL,
7a s FATORD TN E EMERICREET 5.
5.4.1 F ) A FEH A

ARFIE T, IRETIEDNIMBERBER XL OWWHEREE & 2 O SR % ¥
BHNCHIR L, = OB RIS U 7258 0) 22 B F & £ B C & 5 7% Bk
T 570, U FICESSEERGEEZIT 72, RHEiTIE, 2OV Aikits
FHZOWTCHERT 5.

FF, BT X MTOWTIE, FERE~Om A rl et 2 {3 5729,
BRI DPUEC B L SN2 TR, FETHRGBNT —2 2 H %)
SHERAL, £ 4177 BEMICIE, [ETRART 28T —Xw0e s,
PR RERTICBIT 24 FB LOEZFOESF (12 B) OREEMENHLa T
FANELTEHALE., EFZEIR LB, HHECHAKIRD IR ZEE L
TEY, FEHEPHEICBNDIRZTHLH72OTh D, ZUTk Y, IBETIEN
ZEHI 7R IR BR B A2 2 B IR LT HIT 21T 2 D A MGEr e & LTz,

WIT, W2 T F 2 MZOWT, ABFECHER LICENERET —2 &> b
Mo, BEANERTHLI NN — LIRKIRTHLNE — D 2 RXE—EEE LT

1o https://www.data.jma.go.jp/stats/etrn/
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K 4 M LISMT a7 2 ME#H

2 s

AR | ] U | BkE

%5 | AR co | BE TR aamm) | (mm)
2026-

:ﬁiﬁjb o1-17 | EiR 7.2 82 | MEh 2.4 0.0
12:00
2025-

:%fiﬁjb ?53(7) AR 32.7 66 | M 2.5 0.0

£ 5 A LRI 2T % X MR

INF— =R | ENEBE | CO:2 CO FRBE e
ID (°C) (%) (ppm) | (ppm) (Ix) (dB)
484 29.29 77-1 2977 6.94 358 27.9
2 17.56 30.4 718 0.77 40 34.5

bOER 5 TR, ZAUTKY, NEBREOREIRENEC S X 5 58 & S
AT XARNEDOHAERIZLDIROEOENE U THIEREE LT,
UETERLIAMNR L THFA NN TR NEHAGDEDLZ LT,
PATICRT g oD F U A EER LT,

o« VFUA 1 AFHEaLTHA L x KRNI LT F A |

o VFUA 2 XAFHEa LT XA x FHIENEIZ T F A B

e VFHUA 3 BEFANLaALTHAN x @mENTI U TFA R

e VFUA g EFANH L TFAL x [KENEE2 T A K

DX DI, FERERET & WERERBL OALEE 2 MRERIIC RG22 & T, Al—0
A—PEERIZK L TH, OIRODIE NS U TR 5 BREAFIR - BARIRAE - 5
HPBEHINDI DA TE 5.

5.5 7 U A BOEBERIERR

ABOTF VAT A NTE, 22— OB ERE LT, HEAPEIZ LT
Z—EBLTHWS.
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LIRS, BERsrfEmmomiRe® 6, £ 7, £ 8157,
6 fiw 7 0B RCRS DREDRIED [FIE & & M HEmm R

BIEDORFIRER IEARERBDIRTE BEFERERER
(Thermal/ (Thermal/ (Thermal/
UV F TAQ/ IAQ/ IAQ/
Light/ Light/ Light/
Acoustic) Acoustic) Acoustic)
DAV | Low/Low/Low/Low Low/Low/Low/Middle Middle/Low/Middle/Low
>V 2 | High/High/Middle/Low High/High/High/Low | Middle/Low/Middle/Middle
vFrVZ 3 High/High/Middle/Low High/High/High/Low Middle/Low/ Middle/Low
FIUZ 4 Low/Middle/Low/Low Low/Low/Low/Middle Middle/Low/ Middle/Low

F 7 HRT e RCBIT DT 7 F 2o — FEIR A MR GEER R

sl BT 7 Fax—% T I Faz—FOBE

. A

AN | .
AT
. (ZEARHEIES) - E OB

SFUF2 | - HBEEE () ZE D) - EOBIML
L (3)ZE ) - BRED)
c A= —
I

rytg | PRE (RIS - B D)
T
AR

SFUAS | - (1) O - 2SR )
- F]

21




#F 8 i vt RITBIT BT A AHIERE R

HiRE
vy | B R, BAHIE <5 2 — 2
FREE, BEF)
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ROLE
You are an expert in assessing indoor environmental quality (IEQ) in residential

spaces.

TASK
Using only the information provided, evaluate the current indoor environment
and classify the following four IEQ condition variables into one of three labels:

"High," "Middle," or "Low." Explain the rationale for each classification.

INPUT
Selected Sensors (Values and Metadata):

{bundle_json}

DEFINITIONS
IEQ Condition Variables:

1. Thermal Conditions
2. Indoor Air Quality
3. Lighting/Visual Conditions
4. Acoustics
Label meanings (use these rules)

Thermal Conditions:

High: Thermal Conditions deviates to the upper side.
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Middle: Thermal Conditions are within a comfortable range.

Low: Thermal Conditions deviates to the lower side.

Indoor Air Quality:

High: high pollution load, insufficient ventilation.
Middle: pollutants exist but within acceptable limits.
Low: low pollution load, air sufficiently renewed.

Here, "High/Low" refers to "high/low pollution load," not "good/poor air
quality."

Lighting/Visual Conditions:
High: illuminance is high.
Middle: comfortable brightness for daily life.

Low: low illuminance.

Acoustics:
High: noisy, disrupts concentration.
Middle: normal noise for daily life.

Low: very quiet.

REASONING RULES

You MUST use Chain-of-Thought prompting.

Start each domain reasoning with the exact phrase: "Let's think step by step."
Produce explicit, short reasoning steps as strings.

For each IEQ variable, explain:
Which sensor values were used (sensor name + value + unit if available)

Why the final label was selected (based ONLY on the rules above)

Use ONLY the information explicitly provided in the sensor bundle.

Do NOT assume any missing values, thresholds, comfort ranges, occupants,
activities, or external context not included in the bundle.

Do NOT suggest control actions or recommendations.
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OUTPUT RULES

Output ONLY a single valid JSON object.
No markdown.

No extra text.

Output MUST be in English.

OUTPUT FORMAT
{

"cot_steps": {

"nn nn

"Thermal Conditions": ["<step>", "<step>", "<step>"],

"nn

"Indoor Air Quality": ["<step>", "<step>", "<step>"],

"nan nn

"Lighting/Visual Conditions": ["<step>", "<step>", "<step>"],

nan nn

"Acoustics": ["<step>", "<step>",

¥

"Corrent_Env": {

"Thermal Conditions": "High/Middle/Low",
"Indoor Air Quality": "High/Middle/Low",
"Lighting/Visual Conditions": "High/Middle/Low",
"Acoustics": "High/Middle/Low",

"Reason": {

<step>"]

n,on

"Thermal Conditions": "<Description>",
"Indoor Air Quality": "<Description>",

n,n

"Lighting/Visual Conditions": "<Description>",

n,n

"Acoustics": "<Description>"

h
}’
h

B
ROLE

You are an expert who comprehensively interprets ambiguous natural language

requests and the current indoor environment, infers the user's true intention
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based on IEQ (Indoor Environmental Quality) indicators, and defines the target

ideal indoor condition.
TASK

1. Infer the user intent using ONLY the request text and the provided

current environmental conditions labels.

2. Infer the ideal IEQ labels ("High"/"Middle"/"Low") that best satisfy the
inferred intent, using ONLY the definitions.

INPUT
User Request:

{user_input}

Environment Understanding (Current IEQ State Label):

{env_info}

DEFINITIONS
IEQ Condition Variables:

1. Thermal Conditions
2. Indoor Air Quality
3. Lighting/Visual Conditions
4. Acoustics
Label meanings (use these rules)

Thermal Conditions:
High: Thermal Conditions deviates to the upper side.
Middle: Thermal Conditions are within a comfortable range.

Low: Thermal Conditions deviates to the lower side.

Indoor Air Quality:

High: high pollution load, insufficient ventilation.
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Middle: pollutants exist but within acceptable limits.
Low: low pollution load, air sufficiently renewed.

Here, "High/Low" refers to "high/low pollution load," not "good/poor air
quality."

Lighting/Visual Conditions:
High: illuminance is high.
Middle: comfortable brightness for daily life.

Low: low illuminance.

Acoustics:
High: noisy, disrupts concentration.
Middle: normal noise for daily life.

Low: very quiet.

REASONING RULES

You MUST use Chain-of-Thought prompting.

Start your reasoning with the exact phrase: "Let's think step by step."
Produce explicit, short reasoning steps as strings.

Use ONLY the user request and the provided current IEQ labels.

Do NOT fabricate missing sensors, missing values, or unprovided context.
Use ONLY the IEQ rules/definitions above.

OUTPUT RULES

Output ONLY a single valid JSON object.
No markdown.

No extra text.

Output MUST be in English.

OUTPUT FORMAT
{

"cot_steps": {

nan "nn

"intent_inference": ["<step>", "<step>", "<step>"],

"ideal_label_mapping": {
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nn

"Temperature": ["<step>", "<step>"],
"Indoor Air Quality": ["<step>", "<step>"],

nan

"Lighting/Visual Conditions": ["<step>", "<step>"],
"Acoustics": ["<step>", "<step>"]

h
}’

"ideal_environment": {

"Temperature": "High/Middle/Low",

"Indoor Air Quality": "High/Middle/Low",
"Lighting/Visual Conditions": "High/Middle/Low",
"Acoustics": "High/Middle/Low"

2

"reasoning": {

"environment_reasoning": {

"Temperature": "<Why this ideal label?>",

"Indoor Air Quality": "<Why this ideal label?>",
"Lighting/Visual Conditions": "<Why this ideal label?>",
"Acoustics": "<Why this ideal label?>"

}

)

)

T Faxz—FER
ROLE

You are an expert in selecting actuators appropriate for residential indoor

environments based on IEQ.

STAGE

Actuator Selection

TASK

Select an actuator only if it logically contributes to achieving ideal IEQ domain
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label, based ONLY on actuator metadata/actions.

If no actuator contributes, return empty lists.

INPUT
Ideal Environment:

{ideal_env_info}

Current Environment:

{env_info}

External Information:

{external info}

Available Actuators (ID — Metadata):

{actuator_info}

DEFINITIONS
IEQ Condition Variables:

1. Thermal Conditions
2. Indoor Air Quality
3. Lighting/Visual Conditions
4. Acoustics
Label meanings (use these rules)

Thermal Conditions:
High: Thermal Conditions deviates to the upper side.
Middle: Thermal Conditions are within a comfortable range.

Low: Thermal Conditions deviates to the lower side.

Indoor Air Quality:
High: high pollution load, insufficient ventilation.
Middle: pollutants exist but within acceptable limits.

Low: low pollution load, air sufficiently renewed.
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Here, "High/Low" refers to "high/low pollution load," not "good/poor air
quality."

Lighting/Visual Conditions:
High: illuminance is high.
Middle: comfortable brightness for daily life.

Low: low illuminance.

Acoustics:
High: noisy, disrupts concentration.
Middle: normal noise for daily life.

Low: very quiet.

REASONING RULES

You MUST use Chain-of-Thought prompting.

Start your reasoning with the exact phrase: "Let's think step by step."
Produce explicit, short reasoning steps as strings.

Use ONLY the provided inputs above.

Do NOT invent actuators, actuator IDs, actions, or functions not explicitly
provided.

selected_actuator_ids MUST be an exact subset of the provided actuator IDs.

OUTPUT RULES

Output ONLY a single valid JSON object.
No markdown.

No extra text.

Output MUST be in English.

OUTPUT FORMAT
{

"cot_steps": ["<step>

nn nn

, '<step>", "<step>"],
"selected_actuators": ["<Actuator title>"],

"selected_actuator_ids": ["<actuator_id>"],
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n,on

"reasoning": "<Brief explanation>"

¥
T A A B HERAE
ROLE

You are an expert at identifying and explaining conflicts between selected

actuators using ONLY the given actuator metadata.

STAGE

Conflict Verification

TASK

Identify logical or physical conflicts that may arise when multiple actuators are
operated simultaneously.

Explain each conflict referencing the environmental context and actuator roles.
Do not invent missing functions/conditions. If not justifiable, conclude no

conflict.

INPUT
Selected Actuators (ID — Metadata):

{actuator_info}

DEFINITIONS

Conflicts must be identified using ONLY the given actuator metadata.

REASONING RULES

You MUST use Chain-of-Thought prompting.

Start your reasoning with the exact phrase: "Let's think step by step."

Produce explicit, short reasoning steps as strings grounded ONLY in metadata.
Do not invent missing functions/conditions. If not justifiable, conclude no

conflict.

OUTPUT RULES
Output ONLY a single valid JSON object.

No markdown.
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No extra text.
Output MUST be in English.

OUTPUT FORMAT
{

"cot_steps": ["<step>

nn nn

, '<step>", "<step>"],

", nm

"conflicts": "",

n,on

"reasoning": "<Why conflict exists or why none>"

}

TS AREORTE

ROLE

You are an expert who, using ONLY the given information, sets variable-level

target labels and generates actuator control parameters to achieve ideal indoor

environmental quality (IEQ) labels.

STAGE
Control Synthesis

TASK

Compare current vs ideal IEQ labels and infer target variable values (numbers)
for each domain variable.

Generate feasible actuator control parameters using ONLY provided actuator
actions/params.

If conflicts exist per Consistency Verification Results, adjust parameter choices

to avoid conflicts, still using ONLY provided actions/params.

INPUT
Current IEQ Label (labels only):

{current_env_info}

Ideal IEQ Label (labels only):

{ideal_env_info}
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External Information:

{external info}

Selected Actuators (ID — {title, actions/params}):

{actuator_details_json}

Consistency Verification Results:

{consistency_info}

DEFINITIONS
IEQ Condition Variables:

1. Thermal Conditions
2. Indoor Air Quality
3. Lighting/Visual Conditions
4. Acoustics
Label meanings (use these rules)

Thermal Conditions:
High: Thermal Conditions deviates to the upper side.
Middle: Thermal Conditions are within a comfortable range.

Low: Thermal Conditions deviates to the lower side.

Indoor Air Quality:

High: high pollution load, insufficient ventilation.
Middle: pollutants exist but within acceptable limits.
Low: low pollution load, air sufficiently renewed.

Here, "High/Low" refers to "high/low pollution load," not "good/poor air
quality."

Lighting/Visual Conditions:

High: illuminance is high.
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Middle: comfortable brightness for daily life.

Low: low illuminance.

Acoustics:
High: noisy, disrupts concentration.
Middle: normal noise for daily life.

Low: very quiet.

REASONING RULES

You MUST use Chain-of-Thought prompting.

Start your reasoning with the exact phrase: "Let's think step by step."

Produce explicit, short reasoning steps as strings that map current vs ideal labels
— variable targets — actuator params.

Use ONLY the provided inputs above.

Never fabricate sensors, values, actuators, actuator IDs, actions, or parameters

not present in actuator metadata.

OUTPUT RULES
Output ONLY a single valid JSON object.
No markdown.

No extra text.
Output MUST be in English.

OUTPUT FORMAT
{

"cot_steps": ["<step>

nn nn

, '<step>", "<step>"],
"target_variable_values": {

"temperature": number,

"humidity": number,

"co2": number,

"co": number,

"illuminance": number,

"noise": number

}’
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"devices": {

"actuator_id": {

n,n

"param": "value"

M

n,n

"reasoning":

¥

<Explanation>"

A2t oU—%K
- BEERUY
{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:room-temperature-sensor-0o1",
"title": "ERE Y,
"description": "EREEFRET ST,
"security": ["example_sec"],
"securityDefinitions": {
"example_sec": { "scheme": "nosec"
2
"properties": {
"temperature": {
"title": "ERIRE",
"description": "ER DR E (°C)",
"type": "number",
"unit": "degree celsius",
"readOnly": true,
"observable": true,
"forms": [
{
"href":
"https://example.com/temperature/properties/temperature",

n,n

"contentType": "application/json",
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op": ["readproperty"]

)
- EBBERY
{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
d": "urn:dev:ops:room-humidity-sensor-oo1",
"title": "EiREL Y,
"description": "EREEERE T S5 Y,
"security": ["example_sec"],
"securityDefinitions": {
"example_sec": { "scheme": "nosec"
2
"properties": {
"humidity": {
"title": "ERIRE",

"description": "ERNDIEXHEE (%) ",
"type": "number",

n,n

"unit": "percent",
"minimum": o,
"maximum": 100,
"readOnly": true,
"observable": true,
"forms": [

{

"href": "https://example.com/humidity/properties/humidity",
contentType" "application/json",
'op": ["readproperty"]
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¥

- —BERFEY
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:co-sensor-001",
"title": "—E&IERF LY,
"description": "—FIL RFRBZEFBRET oY,
"security": ["example_sec"],
"securityDefinitions": {
"example_sec": { "scheme": "nosec"
2
"properties": {
"co™:
"title": "CO JBE",
"description": "—E&1b ik FRIEE (ppm) ",
"type": "number",
"unit": "parts per million",
"readOnly": true,
"observable": true,
"forms": [

{

"href": "https://example.com/co/properties/co",

"contentType": "application/json",

op": ["readproperty"]
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{

“RfekFEE Y

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:co2-sensor-001",

"title": "“EIERF LY,

"description": "ZFIL RFRBZEFBET Y,
"security": ["example_sec"],

"securityDefinitions": {

n,on

"example_sec": { "scheme": "nosec"
2
"properties": {
"co2": {
"title": "CO2 JEE",
"description": "ZE& 1L ik FRIEE (ppm) ",
"type": "number",
"unit": "ppm",
"readOnly": true,
"observable": true,
"forms": [

{

"href": "https://example.com/co2/properties/co2",

n,on

"contentType": "application/json",

"op": ["readproperty"]

RERZ Y

"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:illuminance-sensor-0o1",
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"title": "BREE Y,

"description": "ENRBELAET S5 Y,
"security": ["example_sec"],
"securityDefinitions": {

"example_sec": { "scheme": "nosec"
b
"properties": {
"illuminance": {
"title": "HREE",
"description": "ER DR E (lux) ",
"type": "number",
"unit": "lux",
"readOnly": true,
"observable": true,
"forms": [

{

"href": "https://example.com/illuminance/properties/illuminance”,

"contentType": "application/json",

"op": ["readproperty"]

¥
- BEEeUY
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:noise-sensor-001",

"title": "EBE Y,

"description": "BRELANILEFRET 505",
"security": ["example_sec"],

"securityDefinitions": {
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n,on

"example_sec": { "scheme": "nosec"
2
"properties": {
"soundLevel": {
"title": "BBEL AL,
"description": "EREL /L (dB)",
"type": "number",
"unit": "decibel",
"readOnly": true,
"observable": true,
"forms": [

{

"href": "https://example.com/noise/properties/soundLevel",

"contentType": "application/json",

"op": ["readproperty"]

¥

A3TFVFaI—4—%

- ZEREATTEE

{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:air-conditioner-oo1",
"title": "ZE EARNME",
"description": "REEEHSLUVERELHIHT HEE",
"security": ["'nosec_sc"],
"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"

}7
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"actions": {
"setMode": {
"title": "E—FERE",
"description": "REE-IIEEE—FEUIVEZS",

"input": {
"type": "string",
"enum": ["cool", "heat"]
b,
"forms": [
{

"href": "https://example.com/aircon/actions/setMode",
"contentType": "application/json",
"op": ["invokeaction"]

)
1
2

"setFanLevel": {
ntitlen_ "J_LEEQE",
"description": "IEBDRIZTHRET D",

"input": {

"type": "string",

"enum": ["low", "medium", "high", "auto"]
b,
"forms": [

{

"href": "https://example.com/aircon/actions/setFanLevel",
"contentType": "application/json",
"op": ["invokeaction"]

)
1
}
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)
- BE—H—
{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:heater-oo1",
"title": "E—32—",
"description": "ERNZMET HEFEE",
"security": ["'nosec_sc"],
"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"
b
"actions": {

"setTemperature": {

"title": ";“E- EE&E",

"description": "BEL T HMBBEERTET D",
"input": {

"type": "number",

"unit": "degree celsius"

},

"forms": [

{

"href": "https://example.com/heater/actions/setTemperature",

"contentType": "application/json",

"op": ["invokeaction"]

)
- InBsER
{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
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"id": "urn:dev:ops:humidifier-oo1",
"title": "INIERR",

"description": "ENDEEL LRI EL-HIC, BIEZERELZFHIETIEE
"security": ["'nosec_sc"],
"securityDefinitions": {

n,n

"nosec_sc": { "scheme": "nosec"
2
"actions": {
"setTargetHumidity": {
"title": "EHIRIREKE",
"description": "B{RET DIREZRET D",
"input": {
"type": "number",

n,.n

"unit":

},

"forms": [

{
"href":
"https://example.com/humidifier/actions/setTargetHumidity",

percent"”

n,n

"contentType": "application/json",

"op": ["invokeaction"]

]

1
"setMistLevel": {

"title": "SRAFLAJLEETE",
"description": "SACDHALANILEFHRET D",
"input": {

"type": "string",

"non

"enum": ["low", "medium", "high"]

},

"forms": [

A-50



"href": "https://example.com/humidifier/actions/setMistLevel",

"contentType": "application/json",

"op": ["invokeaction"]

)

- BBz

{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:dehumidifier-oo1",
"title": "BRIEHE",
"description": "ENDEEZETIELHEE",
"security": ["'nosec_sc"],
"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"
b
"actions": {
"setTargetHumidity": {
"title": "BARIREERE",
"description": "B{RET DIREZRET D",
"input": {
"type": "number",

n,on

"unit": "percent"
b,
"forms": [
{
"href":
"https://example.com/dehumidifier/actions/setTargetHumidity",

n,on

"contentType": "application/json",
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"op": ["invokeaction"]

1
2
"setFanSpeed": {
"title": "BLREXE ",
"description": "IEEDIEIEERET D",
"input": {
"type": "string",
"enum": ["low", "medium", "high"]
b,

"forms": [

{
"href": "https://example.com/dehumidifier/actions/setFanSpeed",

n,on

"contentType": "application/json",

"op": ["invokeaction"]

"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:fan-001",

"title": "G EAE",

"description": "ERDELREZRBIRSE 5102, EEREFFEHT HEELEE"
"security": ["'nosec_sc"],

"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"

}7

"actions": {
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"setSpeed": {
"title": "REHKE",
"description": "[EI#5EE (EZfE) 2R ET D",
"input": {
"type": "integer",
"minimum": 1,

"maximum": 5

b,
"forms": [
{
"href": "https://example.com/fan/actions/setSpeed",
"contentType": "application/json",
"op": ["invokeaction"]
)
1
}
)
)
- ERIEGHE
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:air-purifier-oo1",

"title": " REHHE",

"description": "R P DR FRYMEEZIRFT 57012, BEE—FEHIET S
"security": ["'nosec_sc"],

"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"

I3
"actions": {
"setMode": {

"title": "E—RFERE",
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"description": " EBEE—FEFLIVEZS",

"input": {
"type": "string",
"enum": ["auto", "normal", "turbo"]
b,
"forms": [
{
"href": "https://example.com/air-purifier/actions/setMode",
"contentType": "application/json",
"op": ["invokeaction"]
)
1
}
)
)
- BXE
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:ventilation-fan-oo1",

"title": "R RR",

"description": "ERINDEREANEZ SH1-0IZ, BEEERFREZFHIETS
MK[UEE",

"security": ["'nosec_sc"],

"securityDefinitions": {

n,n

"nosec_sc": { "scheme": "nosec"

b
"actions": {
"setFanSpeed": {
"title": "R EKE",
"description": "R EFEKRTET D",
"input": {
"type": "string",
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"non

"enum": ["low", "medium", "high"]
2

"forms": [

{

"href": "https://example.com/ventilation-fan/actions/setFanSpeed",

"contentType": "application/json",

"op": ["invokeaction"]

1
b
"setTimer": {
"title": "M T —ERE",
"description": "IEERRFEZEXTE T D",
"input": {
"type": "integer",

n,on

"unit": "minute"

b,
"forms": [
{
"href": "https://example.com/ventilation-fan/actions/setTimer",
"contentType": "application/json",
"op": ["invokeaction"]
)
1
}
)
)
- HEB)BAFRE
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:automatic-door-0o1",

"title": "B EIEAEARE",
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"description": "tH A DB EZE BEIGIEHT HEE",
"security": ["'nosec_sc"],
"securityDefinitions": {

n,.on

"nosec_sc": { "scheme": "nosec"
2
"actions": {
"setPosition": {
"title": "FARAIRREERE",
"description": "BEZ RIS FACHKREIZERTET B,
"input": {
"type": "string",
"enum": ["open", "close"]
b,

"forms": [

{

"href": "https://example.com/automatic-door/actions/setPosition",

"contentType": "application/json",

"op": ["invokeaction"]

}

- BBBHAR

{
"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:automatic-window-001",
"title": "B EIRERAZE",
"description": "= D RFKEZ BEIHIETHEE",
"security": ["'nosec_sc"],
"securityDefinitions": {

n,on

"nosec_sc": { "scheme": "nosec"
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2
"actions": {
"setPosition": {
"title": "FARAIRREERE",
"description": "BZ <L HIKREIZERTET 5",
"input": {
"type": "string",
"enum": ["open",
b,

"forms": [

{

"href": "https://example.com/automatic-

nn

close"]

window/actions/setPosition",

n,n

"contentType": "application/json",

"op": ["invokeaction"]

- MR

"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:main-light-oo1",

"title": "HRER",

"description": "ERNZEBST -0, BISIEHIEHT HHEEALE
"security": ["'nosec_sc"],

"securityDefinitions": {

n,n

"nosec_sc": { "scheme": "nosec"

I3
"actions": {

"setBrightness": {
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"title": "BA S XE&TE",
"description": "EREAD AL SEFERET D",
"input": {

"type": "integer",

"minimum": o,

"maximum": 100,

n,on

"unit": "percent"
b,
"forms": [

{

"href": "https://example.com/main-light/actions/setBrightness",
"contentType": "application/json",

"op": ["invokeaction"]

)
- BHI—T
{
"@context": "https://www.w3.org/2022/wot/td/v1.1",

"id": "urn:dev:ops:curtains-001",

"title": "EHRH—T",

"description": "S\ LD EWT - AED =02, FFAMEZFIEHT2Hh—TEE"
"security": ["'nosec_sc"],

"securityDefinitions": {

b

"nosec_sc": { "scheme": "nosec"
b
"actions": {
"setPosition": {
"title": "(LEEKTE",

"description": "h—T > DR EZRTET S",
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"input": {
"type": "integer",
"minimum": o,

"maximum": 100,

"unit": "percent"
b,
"forms": [
{
"href": "https://example.com/curtains/actions/setPosition",
"contentType": "application/json",
"op": ["invokeaction"]
)
1
}
)
}
- AB—H—
{

"@context": "https://www.w3.org/2022/wot/td/v1.1",
"id": "urn:dev:ops:smart-speaker-0o1",

"title": "AE—H—",

"description": "EFEEFH AT HEETHY, BELHIET ",
"security": ["'nosec_sc"],

"securityDefinitions": {

n,n

"nosec_sc": { "scheme": "nosec"
b
"actions": {

"setVolume": {

"title": "BEE2XTE",

"description": "B £ (%) &FHRET D",
"input": {
"type": "integer",
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"minimum": o,
"maximum": 100,

n,on

"unit": "percent"

},

"forms": [

{

"href": "https://example.com/smart-speaker/actions/setVolume",

"contentType": "application/json",

"op": ["invokeaction"]
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