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Text-oriented Construction for CPS Resource Capability Knowledge Graph
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'(School of Computer Science, Fudan University, Shanghai 200438, China)
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Abstract: Cyber-physical system (CPS) plays an increasingly important role in social life. The on-demand choreography of CPS resources
is based on the software defining of CPS resources. The definition of software interfaces depends on the full description for the
capabilities of CPS resources. At present, in the CPS field, there is a lack of a knowledge base that can describe resources and their
capabilities, and a lack of an effective way to construct the knowledge base. For the text description of CPS resources, this study proposes
to construct the CPS resource capability knowledge graph and designs a bottom-up automatic construction method. Given CPS resources,
this method first extracts textual descriptions of the resources’ capabilities from code and texts, and generates a normalized expression of
capability phrases based on a predefined representation pattern. Then, capability phrases are divided, aggregated and abstracted based on
the key components of the verb-object structure to generate the hierarchical abstract description of capabilities for different categories of
resources. Finally, the CPS knowledge graph is constructed. Based on the Home Assistant platform, this study constructs a knowledge
graph containing 32 resource categories and 957 resource capabilities. In the construction experiment, the results of manual construction

and automatic construction using the proposed method are compared and analyzed from different dimensions. Experimental results show
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that this study provides a feasible method for automatic construction of CPS Resource Capability Knowledge Graph. This method helps to
reduce the workload of artificial construction, supplement the description of resource services and capabilities in the CPS field and
improves the knowledge completeness.

Key words: cyber-physical system (CPS); capability; knowledge graph; Internet of Things (IoT)

HHE 3C (computation, communication, control) F A MKW & & 5 3% 45 e, (5 B H & RS (cyber
physical system, CPS)* 1 #E A\ a2 A4 3% v R HE KR V2 IR L. CPS J&— ARG il 5. M4 I BLIR BT (1) 2
YT R, (R PIET, CPS 8 i 442 1 SE UG Wy B 4% (R P I AN B0 R AR 7645 RUZETH, CPS file v B 7
P28 R 45 2, DI B A RN A R S 3g

CPS 55— RV ELRIE B 7 (RSO AL 8e Rkl CPS W) , X LL Bk IR 45T 45 2 1 N F 3% 3¢, Bl an, Ui
) 7E e R A SS T SE R B BRI Z A, % AR B [ AE 0 ) ToTO 1% BB B 46 7 CPS H Al &k $H 5 S £ €1,
ST I v A4 SR SRR 5 S st A9 T, A P IR A A SR G s T R R A AR G Sk 5 R A .
HEE—20, IR &R CPS BWIRBEUE I e N 5. B, M7 LR IR S AL MRS BB R EAN A TR AME
I, BT G IR I 23 SR, IRah 6 1) i A Bl IR BRI 1) B T IR, I W72 70 7 T e S AR R i & o0 2%
RRAME, WM TG IE SRR, X R SN S RS TS AT N 7R 2 P R A CPS BRI -2 1 (APD).
B < 2 SC— 01U UAR DG, TR T R F 3 A B ARS8 FE U (R A F 11 (5, 7 BGR R IR g R mT 4
N, TR 8 I A P % R AR S AR, SR FH A7 T B B S 4 B A 5 IR PR i ) el e 11 P,
N T RGBSR CPS WU (KA A J 42t 5e B VR, 1 4 7 B0 e 0 1 B T 04T 70 40 1y Bl e 1O,
FR FRLTE A R T 2R 8 T AT 3R AT SCRp@ AT IS (R B8 IR 2R S5 . R, M CPS W IR RE J) Ik 9+ R B
R AR, R RE R I AR R AR A AR AR 25 R 00 (WA A, A4 T A P e R s v % T A
FJG A BE A, 904, 185 B SR —F A5 Sk 1AL £ AT i B, BRI 1 2% BEER I (B0 B — RS IR 5%, (RS HL &5
I RIS B 7. 53— J T, X B8 JR e 07 IR IR I T R et — b, 45749 75 44 7e Rl o it v T8 vk ST i 850 11 %
JEfe 1k & SULHC.

TE VYR S FLRE 0 DR IR U7 T, 3587027 28 H PO 0 905023 T X A3 P PR RO 2 R G R AT S, 8 WS AN £
VIR EPE . IR AR S PAAT 10BN 1 LU RIS IR T 56 R U AT iR CPS WA R B D 1 T4 R 4%
S AABAR ST EN R AR DG, AAAAR DG T AE 1 TEH SR 8 s 75 3K, b R SR e . RG-S AT 8 SRR
10, 8 E ATt SO S B T BT A, A SR 2 0, L DU R AT DR R R R AR A, i g )
R BRI A — ik 4y B A S b g A A HL DG R M B R I B X, BT CPS %R M Hfe I iR KZ A2 T
T H I B R R G, O R PR SR T N BHIE R AR BRI X2 A (R Kb s B ZUR A R
eI RN AEMT . BERICRBEOR, NG TR e Sk A 1 &R . Rk, H i CPS A7y b — AN et A 4%
FIRHIE IR I AR

¥ CPS Frili S AL (LI IR 5548 g SR BEAT 4121, W1 T SCIZ TR b B A [F) v & T 8 1 I 2T & RN AT 28
B 2 5, B 1R A 4% (10 4 A 1O S0 7 5 A il A R )3 5 (0 R 7 R AR TS SRR, AR SR R ) i
Pl 5, e G 9 5 86 I ELIEG 9 A5 ISR 2546 SR A [) R 20 X B JEL B, Ry A 8 R 4 (0L 0 M 45 TR 7 7 U, I
SO BRI <RE S, TR b, 3R —Fh CPS BEUR A ) AR s B S E 7%, 1% 07 VEEN R RIS AL B, T 17
PR IR S5 W SCAH IR, B AR BRE A R R B RE D). ARG, BRI X Re AT R 2y . RAE 5, A
[FIZR BB B e T )2 A Gt . 55, el VR e ) R IS . SC R B DTk o0 U P A3

(1) $&Ham 23m ( CPS BEUR Ae 7 AR EIHE A3 gl B2, OCARRIR N, &R il 508, ZE6 540
%, it CPS BRI ey s VR L . i 203 1) 5 B4 i B m] sl N A e F) A A

(2) SEMLAE RO AL RS 5 B IR L. X T 2 FEA MRS TE 2R AR IR 2305 58, X 68 ) R A7 3
IR LA GUR 2 IREE B R T WA RIGEREX 43 6807, RRFRL) B R AR AT AME BILAR, TERe IR B3
FERGHEDCIC.

76 CPS FEBE 7 &1 R 3 H S A A el i) 2ty -, AR SO6F 3 7 52 B 7 K b R S F EAT 23 A, SRS, 11T ) Hass
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(home assistant) -5 #4767 32 AN BEISAL 957 A TEIRAE S M ANIRIEE. feJe, JT e 1 B M sc e, AN
Y LR A AT T TR A SR I S5 R B AR SE 00 R WA, AR U530 CPS BHIRAE T JTH B 1Y) F sh i i
FeHERIATIIEAR, A BT N TR A, b 78 CPS AUy BE U 5515 RE 0 HOHA, 318y B i iR e 21k

ARTCERS 1 AR AR, 58 2 45 I T BE U RE 0 iR B 1) B S IR shBL. 55 3 190 A sk Js
AT 2R G0 TR Tt BT A R 20 BT, 55 4 A 2 1) Hass A4 EIE RO S5 1. 28 5 1 — > B i S T
AU B SRR TR R ATYE. 25 6 1 R 450, AR AR FTI AR 7 1.

1 #8xTIME

UEAESR, 0T+ CPS. CPSS!'™'™, I8 T 45 K S0 50 g AAAMI SR AN IR RO, 158, A At b —Fhesxd i sz 0
S AR B SO L TR DG R [ T Ak A I B AR U, AT 1 s SR PG ) G AR TR RS . AR 2 A4 A,
SCHR [20-23] SR AR B AR HLZE A A S EAT T 08 X, BTERANIEE N, Gedr. BTESEHIA,
DA A7 5] S F 32 5 1R 5 SR SCRIR [24,25] #0787 0006 PO Al IR PR S AR 4, ZINE BRI L SAA ., TIRS% R i ) S5 i)
A H KRR, ARG FNAH A DB B K 19 3 B 54 SCRE. Smirnov 45 AL T CPSS SUIEAS A, 5& SCHI
B T A5 R W AL =0 ) i 1) - A, b th A5 R R R 25 (1 5 S 2027, I AT AR A R P 43
WL FARIE SE PR T BT A, AR FE R R AR . B (R S R BRI W 78, WU e Ho e 507
TR TR AL T AN SR AN B 2 AR A R R v, DALk AT 30 77 OO0 3% 601 TR AT A Sl e DA 3@ W AT b R e Je o ok
fhA1k.

Google 7F 2012 FF42 H I ANR IS 7R 2 USAS 2 )2 NV, HA B W e i — & 07 k8. i, RS54k
(¥ SCAR KA, T B I SOARTRAL B S A PR R G R b A5 o, S5 M B R 1 = e A . M A PSAE
HHZE AR L, HER T P A AU A 1) % R BE T K BE ) L B I SC R, A SR IR IS B RS L 0B ) iR
55 IR AR S AR 45 T AR SR AL SRR, AR L3 T ZRae 0 AN I O Rl USE Y Ik [ 28 B e Be ) 1k
ATHIE 2R B H 1B RN TR S 2 56 (Y BHIE R T 0 Tz, FEX BHIR B0 AR S AT T AN AR B AR 0,
ConceptNet' & — > ] T 1 1] 1 1] 56 Z2 A4 B LT, 52 ST — BB 6 ZR AT Al 1w 15 1) B 8 SR R
25412k i, “UsedFor” Ml“CapableOf” H TRl SeARME S (W e 7745 2. 4R, A &R ERE T e 0 fE RIE S EA 2
FE, B DU P4k 7 AT AR, AEAERE TR AT I, SR TCA 1) I, 15 AT X CPS Wil 1R A4 1142
J AN AT IS THT [6] B2 Y5 B4 11 60 PG 2 R 2L

2 Wz

W, CPS wEIIfe 115 B2 R ditath i Ak, ads oA, G MBRE S 4. B, &
JiPEiA R ARE T BT WRHLEE N RS H 7m0 55 2 0545 ST 1S RE DT SRBCE N &2 2%, Hass 42— ML
(¥ FF95 84 B 5% i 28 OO R DS A PR 46 WU A SRS ISR IR B — S Hle47 1. Hass L5 5 R0 2R 5111
YU, BEANLUEXT R —Fh BAR (1 B 46 8P &, Al A g f— B CPS WU, 7F Hass “F- & I, H /il ik YAMLE g
RN TR B ARSI, 10 A Hass S35 14945 1 U7 a] 1298 05 SS90 1R IR 45 Hass 22 Ry 2CHEIR 98 17 68 7, 4911
MR%5H04 . ORI YAML Be &S, Wl 1 s, RS S it A fifiod T YUk Re 0, SCRS R e 4 BUPEIR I A 280
{EFH B YAML B 45 H T AR A TR0, BRI BE ) K5 78 BLSCRS O 32 1 SCARAS Borp, F N LRR ., 42
HUFng 2R,

Ty J5 T, B 6F 2 A B s AE LAAS [ J7 2UER 7R 10 g 0 A6 18 OB Pl g4y th BRI B G IR M 00, IX 2 28U B
TUAR, TCiERILEE S AR . DL Hass H Camera [F1451& AN 6: (1) “watch video” Fl“watch live video”, {5
Sy, Ja 2w I L BR E 1 “live” K B AL I S5 1Y ; (2) “trigger gas alarm”F1“trigger carbon_monoxide alarm”,
1 T“carbon_monoxide™ & —F“gas”, Ik 5 & & HI# R, Btk nl W, [RIFh 28 B SR 1) Re D 7R L RAZMN
R AL 2 R, DRI B D mT AR B B2 o0 B AL 2R, B 5 BIRe A v D K &R e AR M. 53 4h, S T ReAl
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P 5 77 oA R B R A% e 0 (W BHIR, AR RE 0 5 PR L IR L SCHE. iR g v LU R D S REDD . BEOD S
BHRZ AR, IS A1 BEXT CPS B S JLRE AR BEATRlIA, IAE LRI N BARIK B IR S A4 b SER A5+ 1.
T R SRR AR D S, @ E I ROR BRI EE J); SRR EBRIUARBE ) B RE DA SK R B S LR I
JE R G, I S T AT 428 Hass 1 & o BEIRECR B I 900 4, 73 48 Ry, SRR Briidi i e %
AL 253 AN, BRI RAE RS BARE SRR IS FIZRFINC B oG] 3 Fb. 730k N TH U 5 e )15 Bk
FEAN R AL SR 8 ) 2 O 0 R I A8 i B e 0 R L, U R 2 ORI LA . DR, A SCHR IR CPS
Y5 e AR R i TR R A S T BokiE AL F Ar.
/I Australian Bureau of
Meteorology (BOM)

EUIL IS P02 0n GIHUD

i i S ol
¥V dev ~ core / homeassistant / components / abode / services.yaml| ?DJ"&IT\:I
Camera
description: Request a new image capture from a camera device.
fields: The bom camera platform uses the Australian Bureau of Meteorology (BOM) radar
= web service as a source toj an animaied radar image. |

entity_id:
cescripe RUMBIRMRARL. ¢ the comers <o request an insge.

example: camera.downstairs motion_camera

iption: Enable recording a clip to camera storage when motion is detected.

ion: "Name(s) of the cameras, or "all’ for all cameras.”

example: “camera.house_front”

K 1 Hass 1> & 5 RE 1A )7 =
3 MiRFE

CPS TR HE I FIR F RS (LB L W1 P 2 Proms.

1 - 1
wEsn €
hasCapablity A
1.
N 1
1. R providedBy .
| - — 2l
1 .
T ™ ]
specializes instanceOf instanceOf
1. L
providedBy
&4 > TR
1 1

¥ 2 CPS %R AE S AR IS8

B 2 W] BRI o3 D W R S 2. RIS TR R A LG AR e R (M 2, L, RIS
Ejfg 771t hasCapability 5¢ 5 OCHE, s LA N R ERIT fe S HiIR. R 77 2 (B BA specializes X5, $RAET)
TR AL oR 2R, R B HE BE 7 AR B R 2 VR ERPE. specializes 2 R ATHR M1 B bR g T S F2 R T8 &, 38 B MESSE,
ine“detect gas”; 1% KR AL URAE S & CEBA . HAK, Wi“detect carbon_monoxide”. B8 JJ ] HH P T 1A 9%
JRAERAE, PRI 6 R B4R [ 557 providedBy S8 &R, HEUREIL isA JC R R YT SCTHE, K7 IR AT IR 1628 531, 1)
U1, “Xiaomi Air Purifier” & T-“Fan 28 7). &3 1 S J2 78 XRS5 g Y S48, 4353l 5 6 0 F0 B2 05 57 instanceOf ¢
R, BRI RE J7FH B IR AT I S A S 6 B R B S AETE I S 904, 101 S5 BUE ERTBUR <N R R A A2 B R
“Xiaomi Air Purifier”[]—/NM %S, 7EMRSS 5 22U 9245 (8] 57, providedBy K&, KRS 1E k68 ) 56 5K
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AEAE, I A BARI BE S BIRAL. A ORISR AR AE A SR E ) JR B IO ME S R, AN B S5 SRS
S ELARI S 2R DR, 5 SCHP BRI RE ) SR B R AR S )2

T, BRI S AL I BRI T E L B (K70 AR R RAT. LA Hass - B, nT B HOR 1 & SCRFI S AL
VD B, P AL P I (K000 1 D B, T B P 1 o A SC BRSO SR R AR SR T [ R0 R IR e
N R RS AR BRI A 52 R B IR B BAT I RE ), LL e 2 13 I specializes 5% 2 AL 12 UM 1R T 3 Bk
FERRAA T, Toik EHARI, DN BevH 3 A R BE 0 e UM 23 A ik . D 1 LA A AL I T Bk s BA_E H A, AL
Jth CPS B AE ) EN R EIEG 1K) F S AL D53k, FERE QAL 3 B, B o, TR E R AN RIS £ B BEBE U, A
HASRIISTRE AT APT S HA DR BE T ML, AR5, 25T TI0E A8 s R A AR o A s i Bl s R i 4%
H, ARG A B LRI IR JZ XA . )i, 5 BT A SR B, T M B ey WA ) SR BT

. []
— TN
N =§ ||| /"\.z 't
FIRRE R A
—_—

1. RSl | AL TR | 2. A Rzt AR Jih Gk 3. MR BHR

B — | g UM 5 fii fe o i
[ API | VIRt 0 R
API

3 CPS Biife Sy iR Bl by gt g v i

3.1 BESHENSHTEN
THEIERE 1 DS IR RE ) R R RIS I &R . LUR XA 52 BT TR 4.
3.1 BRICBEIRAE ) HiA R
B AN TR 30 Bl AU, RT3 T 1 2 AN 7] (K U 19 sl A it B b iR B 0 (K 3. 4 1 8 3 il
PSR HIRE I IO, I LL Hass S, 25 HIX 3 FRUUIAE Hass RS20, 28l 5 TR A SR IO 7, v 4531
Hass HHAEAN BEUETK BE ) iR J 7.
R ANFIEARRUE ) RE ) R TER ORI

Bt i SN il
MRgsoIde ELRARIGEIEALSS 4 FE I Hass B Mservices.yam SO H VI REAN 46 B 4444 #I8 RE ) (¥R T

FCEANY MG IE 2 P BARIUA IR S 4 $E Hass 11 78 Y5 C B 7w 181 o ) service 7 BOEAE ik g ) (4
R A VG 2 486 3 RS g 1) SR 3R] 4, 42 ATEEL 5 “be able to™“be capable of *“allow to”4F 17 41 {1 H) F, 24 F 18 N M HT %
AR A s B ) A, PRI 1 415 1 B Y

3.2 A Eh AL

(1) % SLRE ) MY =R TE 2

XPES 311 T ARECGH R Re ) IR ATEREAT 40 AT, A gh PR R R T HR AR R — MR T 43 D Bl R R R A4 1 A PR
JESL. B Camera %35 44l “capture image“watch video” J 2 415 JE X, “motion recording”“motion detection”
RGBT 0 T B SR, SRR AR 43 R R TE S — X LT N B R — B A, XM R T A — g O
TREST TR I I T A4 T R R, R R A 1 H RN B, AT CREETE SO TR T, R H A A B R S5
JE, 4K “motion recording” %4k b “record motion”. ¥ 4b, 7 ik PN AR iE 20, 1 ORI TS (BRI i) T
RS ME MR i )y, tn“watch live video” % 1E H7 [ “live™“streams a video with MIPEG”H1 [ “with MJPEG”. Al )it 1&
TRt R A A e I RN IR Uy 2 —

gi 1, 8 X Ae 1B RV E AR R TE 20, TEan-shia] (R41) ABH6TE 2 BE K80 T iE X, wiE X1 Fos.

EX . B R ER

VO = (verb, qualifierl, object, qualifier2)
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verb. object. qualifier] F qualifier2 FRA BN TR TE ST, Holh, verb 15> 185 6 N — A X8, 8Lt AS &
PrEhial I ALK SR 41 object Iy AR sl B Al K 561k, T 2 — A4 qualifierl W1 qualifier2 FR53
IR T FE RS MBS, 7T H— AR NS AW TEAIREENT . 7R A BR8N 5E 1 |
LIRS N

(2) AT BN R

FEFHE 311 TR A B AR S, 0 LR FARAE AR AT A B2, 45 380 e v e R 8 D) AR R,
SE ST AT N MR 1 B0 T2 R R B A W RS R BN T RS, WIARYE TR s 1 AT AR B, B R A RS, AR IR
Bt 2 FEAT AR EE, 75 AT 4b 3.

o TEOL L ARARAZAVE AT S5 1, B S EAE TP B . Bl BB AN B AVE Y, VCIE N B =R
ALK verby object R qualifierl . qualifier2 1§43, 3E10 A O SE AL I B s RE 15

o 0L 2. ARIEARAT A)IE A 85 L, 1t 58 4 T A T IR AZ 0 48 1) B 4 1 IR AE i, TLHCA (B UE, 1004 i)
AR TG 2N, IR R AL FU 4k F AL I Bl FE R s

AL A

o U 1. A% 00 4417 S B 440, B 0B U it I P e — S AR B R, TR T 3 T 3 S SR B 2% 44 1R R )
B, PR B I TR R AL A% B I S 9040, S50 “motion recording” H [ 3)) 44 1] “recording” i JiF A “record”, Fifi
#l“record motion”.

o FHI) 2. 5 A% 00 4 TR N 44 T SR, L3R X 0 It o ) — B e e, 45 D (A ] R B3R
Z A4 W R B, TS 8 e b R 1% 30 1) 1Y) B 3. 49101, 564 “motion detection” 1 [¥) 4 i “detection” 5 44 4
“detect”, P14 £*“detect motion”.

205 R, AR R BRI RE ) NS AR R B . 18] 4 LU Hass HY Camera 288 2 Y5 2 451 51) 26 A — 36
IR R

Camera: Reports on devioes and will download andshow

’ show latest captured still image

jcaptured still image) Can ba turned off and on using e

There are two avillable camera types “Avatar”, which is the dernun - display image

SkyBell avata It is periodically updated with a fresh image. The other type is

Tha iied AP allows you IJ viaw tha live video| - view live video
This integration is not yet able to live stream from your Arlo camera, but It will be able layback 1 id
L apture W playback last video

. record motion

able recording & clip to casers stocage when motion is detected

Available se:vlces: at ot detwctt e .
A o . ’ detect motion

i and :

K 4 Camera %5 A8 1 ESRES MG KR~ 1

32 HERAERFRENBRRCHRER

SPAEAN AR R TR, K58 3.1 T B RTE A ) SR TE AT R4y . A 5%, vl A S R R e
JEURA N GAR IR, AR A6t B8R B8 7 0 R P 1) . A7 A B UR e 00 2 DA I R AR 1R I REEA T Al 4.
3.2.1 BB A IR A AR

2 3.1.2 45 R 3l TR AR A R e SORT AN, BVEAG I e JE DAL verd Fl object 1847, FIREALE qualifier]
N qualifier2 5y, WA RBLHEE, FERE ) 002 A G iR (0 AR b TR B S BuR. 158, R ) REgE A%
FITE object oY RIGY, Fid%& verb oY X1y, IR BIZ AN I/ NETESR”, S/ NRES T ELTE Y verb F object i
SRR, ARG, SRR B/ INRITE AR, FETEMIE Lo I DG AR, VA3 o 0 5 R (] 1 D0 R, ARG IR BETE (1] O &R
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(A T AL 535, M s NPT [ 2B R R TE R A Je i, B G 2 M IR MR SRS I (LTRSS AR M, 2
J A HIT A B K 6 77 (K= R A B A

¥ object il verb AR, E;i;i; PR R 10
e a3t 1 L i M ik

Bl s A BHIRAE ) R AL B AR )20 3R
BRI 1 PR,
BOR 1 BHERE ) 2 B R A S

N RTINS RS K RE I RTESE S 7,
i s AR A G e ) R AL S A

1. function AggregateVO(}V)

2. resVOMap it 545

3. obSetMap<divide(V, ‘object’) #1% & object XI5y FHIEHE L

4. for each <ob, obSet> in obSetMap

5 resObList #1055 24T object X} N 45 5

6. verbSetMap«—divide(obSet, ‘verb’) #1% [ verb X /> FHiEHEA
7 for each <verb, verbSet> in verbSetMap

8 resMinSet—AggregateMinSet(verbSer) #3586 Fiih, 192 1H X R M
9 resObList.append(resMinSet)

10. end for

11. rootCapability«<—ob+*related capability’ #5& X% E T

12. resVOMap.put(rootCapability, resObList)

13. end for

14. return resVOMap

B, B8 3ATAIEE 6 4TI divide $AE 43 TIFR4Z 45 52 (1 object B verb B4y W FEEE A 3T R 4 1S 72,
PN FAEAE R N 3 b1 e B AR R BRER) SCC &R, WA P AN R 4y 7E 1R 35 X Bml [ SO &R KA e 1)
F T WordNet ™ A (K] SR SEHEAT . K4 NI R TEHE & 1% object R verb 184y WUERI 4 I, nT 13 812451 de
ANRLVESE. 504, %181 4 7R () Camera BEUS 19543 B8 0 R, R4 AU RN 6 Jivos, wl 49 21—/ TE 4R
£ {“show latest captured still image” , “display image”}. ¥4 1X AN g 1 MG R 73 7E [R]— A /N i v 45 1 R R 7
THHTE ) object 1§y A7) HLAGTE IR verd LY, Bll“show”Fl“display”, PRI AE Rl 203k it mb gl 40 52 g [ S

show latest captured still image show latest captured still image
display image display image
show latest captured still image Py g pay mag
display image ‘ ‘
iect % erb o Tve vi
view live video 1% object 7 view live video {% verb X5y | view live video |

playback last video - playback last video —

record motion

| playback last video |

detect motion

record motion | record motion |
detect motion

| detect motion |

[ 6 Camera PERE ) RIEX] 7 45 SRRl
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H 15 710 AT R UK S NEE SRR N N, A2 AN IR I ATE R R R, 28 11 4T RoR b o
A object If MK 2N R KRR T — > <object related capability > U« A JERHR ", 52 SO —AN BA & S S
PERIIM S RE 1. 2 8 1T 1M AggregateMinSet X M [ i /N vE B2 8 A il FE N BV 2 FTom.

&% 2. AggregateMinSet.

BN /NSRS S,
T RETE G RAN

1. function AggregateMinSet(S)

2. resMinSet it KRG e

3. GlEEME G Gy NEIM S, Ge NENILE

4. GveS#SRNNEI RigE

5. for i«—0to S.length — 1

6. for j—i+1 to S.length — 1

7. rel—compare(S[i], S[;]) # Lt & HH 18] 6 &R

8. if rel==1 #1T X R

9. we—calculateSimilarity(S[i], S[j1) #VI 55 518 7] FE AR LA
10. G.e.append(edge(S[i], S[j1, w)) #IIA G [Hil1 %

11. end if

12. if rel==2 #H T K H

13. we—calculateSimilarity(S[i], S[j]) #VI- 55 18 In) B AR AL AE
14. G.e.append(edge(S[j], S[i], w)) #IMA G W%

15. end if

16. end for

17. end for

18. resMinSet=eMPA(G) #F| FHl 5¢ /N FE B S0k A2 IR T DR A0

19. return resMinSet

B 2, B 517 AT SRR R dee /)N A U AR rh R D) (0 D6 R A ) ALl G IMIA 4R, 58 7 4T 1Y) compare &
TSR A T BB AT B o3 P T A TR DG 3R, R AR 3 3.2.2 A4, 28 815 AT R/ MBI A A G 5 B
AL DG RIS, AR T 1 1) AR ARLSE (LA B, M AT 0o, 5 18 ATHR3E T MG 1) A 1813 H dse /M ]
R U TR R, XA AR AR 3.2.3 A4,

322 EHEHEGR

SR IR RE D R AR IR, B B BRI AR, R OC R, TR R R R TR 1M 1)
HARRES; BRI R AR MDEIRRE ). %R AT NG _EHIE, Wi“watch live video™ /& “watch video ™ fE 45 #) L [y
ks ] TR A R, Witrigger carbon_monoxide alarm” g “trigger gas alarm” 7615 X _F L. T/ NEIE
R EITE TN verb F1 object 14 Y AH R BRI S, BRI, 3 3 ) B T 0 ) (R MG 08 T b R7 DG 3R, RITT ) BT ) O
RN TEME AR B, ORI E T

(1) XF A R B 43 JIBEAT 73 i #A, A3 2 025 setA Fil setB;

(2) FAFAE A x EsetA, Hiii] y € setB, HIET WordNet H & x F1 y A [R] S, WM setA R x, M setB H
B y;

(3) 41 setA=2 H.setB=o, WHE A F1 B 0 [F] LKA, GiaCAE R I 0, BENH (4) 2

(4) INE5 R 1 JEEFUIKT setA FI setB [ OG FR: 45 setA CsetB, WK B J& A 11 147, £ 00 FE; 45 setB C setA,
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MZIR A 2 B (1 A7, g5 e #; W), BN (5) 4

(5) MAE SUFH FEFIWT setA T setB IR F: #ijsetAl=1 HsetB|=1, & x EsetA, y E setB, 3T WordNet " 511 f)
BRI ER LW x Ay BEAATE L FARR, B2, Rk AR B B FRCR; &N, HWr A FB T L TFARH.

T BMTEROCR A R, HIWE PR Q MR REa .

(1) 45 P.qualifier] 3& Q.qualifierl WJ_EAL, WIKIE P A& Q B LA, 4 e il By 750, BENZEE (2) 2.

(2) # Q.qualifierl J2& P.qualifierl 1) _EAL, WA E Q J& P ¥ A7, &5 A e i, 150, A (3) 5.

(3) 4 P.qualifierl F1 Q.qualifier] 7] X, WHE— 5 H]T P F1 Q KK F.

O 7 P.qualifier2 7& Q.qualifier2 (W LA, WIFITE P A2 Q (W LAY, 45 A E ik 725 5 U, HEA®.

@ # Q.qualifier2 #& P.qualifier2 H1_EAL, WIAE Q J& P WI_LAL, 5 A il fe; B, #EAG.

® #7 P.qualifier2 F1 Q.qualifier2 [7] 3L, WIHIE P A1 Q [7] 3; 750, J5E P Al Q fSUAFHFI KA.

SO HA R ORI REAVR B o —A. &0 RN, m7 75 2105018 (8] (1L 5 3R] SRR,
3.2.3  MIEA AL, AL G FR A

BT HE R SR HAE, 7oA MBS — N WIS G G A AL = e (u, v, w) .
T w F5 TR v, RORBEJ R w SR RE v I8 LA 08, B2 AGHE. B w WFRHIE w F1 v (110 7] 2 AH AL
J3E, BUAEL T S (0, 1), BUSERSHEAT 1 28755 J 1 1A (0 R ABLJSE s, % A6 spaCy TR A0 BT HRA k.

Sy S B R B A R (R A B AR R S R, A e /MR R B PO i A R T DS R S N T B
CLA A IR RN, A/ MR RN g BAR A2 b S0 d /M EE R RAE VR R AT T, (R 8 B P BUE R
TR ASSCR i SR A2 R B P AR BLBE (B3 i )3, ERLULE, B SR/ G i R4 BT AT BT, 2 w=1 —w. T34k,
F 138 1A 1) B AR AT I T B BN S, W2 3 i /N T B VAT 0 DRAIE SRR A, T8 3 TR A A2
S A T P A AN AT A ey S8 P R BRI AR AN TR, x, K3 (i, x, 00) AT )30, A5 B0 I ) BV A Bk &
KA, — ST EN—BREL r AT AR B B 5 25 BR TR 7, FIAS B — R B AR N 45 R il R w1 7 .
S HAZIE TR, A SCRH LA IS P R ORAIE A AR

|
o,&e ® O ® 6
GO o @O @ ©
® & ® ®

© AREIRE @ EREMIR @ A @ KERRELR
BEBCATLH R WIEE A 2 BRI

7 IR KE AR (K d5e /N R P SR 7 451

(1) Il G M SEE Gy HRSAEETIR y, y N Y I FTE RS verb Fil object By, MU E qualifier] Fl
qualifier2 853 FAEAE, Wy B4 REAUATHUR , BRI 4K G AW EERIN; T, ZENEE (2) 5

(2) AE BB FATI R,y 5o DY T 2R 7R 9 “verb0 object0”, verb0 Fll object0 2y 2411t/ N & S BT J 1B IL R 1)
verb Fl object {57, % G HHIEEANTIA x, BIEH ML (r, x, 1) FFMAN G, B3 G, ¥ G1EEIELA.

XTE (1) 38, BAAAEREE y, BT y NRABME RS, B y XN RS0 R Gy b HAR R E 1 _EA7, B,
X TG IR TR x, AT y Fi7 ) x 130, R, B G RSk, Bk A, BREAT 2010 A g
PR 26 2 T A . T3 (2) 22, T ANAEAE y, Bk, T B0 B RA 0 AT r M 3G 1024, A A B % 0 1,
13BN B G AT RUE 50— 2 G . AL TR A - — 5 A2 SR AR A 2 10 A O TR AR AR . de s, DX 1161 7 Hh v 2
@, LB TR r, TE SCH B SRAR, r TR IR R TG 25 Gov Yh T AT R I B 5, BLAT S5 van (RO RBE G 1, K HLAE
9 HE R AR 0k bR AP ER, BT O REAS de /N BT AR AR B AR, B R R T e/ RV AR TP R D A 2 I
KA.

© A

AT httpy/ www. jos. org. cn




A EF F @@ AR L G CPS KR AL /) 4o in B A 22 2277

3.3 HERFENHIREE

ST 2 o B3 U e 00 A TR S ME S A Y, 22 DL P B R 00 U2 R A A S A A A Sk R g 0 iR
B i,

(1) BB PRI T B U< 7 S ERAE RS AL

(2) FEHHIRIE R I BE J) 7 4h ri 2 [ 2 37 “hasCapability” K 5.

(3) FE“HRUE RN BRI T 45 R (AT “IsAV KRR,

(4) TE“Re 7 RNt i 4h m1Z (Al i 7 “providedBy K &.

(5) TERA E RO RII“Re )5 mU (R R AN R I “specializes” 6 5.

R, B ITE RV B R ) 02 A S AR IR A S A0, DL SRR A e AU R OR, HEA
SRR, T2 R IR e 0 S TR R

8 JE7R T Camera %R [ BE T )2 AL GAIA, h G5 T I A M R b e MR TR 4, RIS ZR 44 1)
FHIE R A I % B8 1 875, LL“image related capability” AR A Al #4178 H 6H S (4 98 YR E 7 2R B e 1y B
W 9 R

image related capability motion related capability video related capability
display image detect motion  record motion view video playback video
[ SkyBell] [AgentDVR]  [Amcrest]
show latest captured still image view live video playback last video
[ Abode] [ DoorBir] [ Arlol]

K8  Camera BEINBE ) J= AN Al IR 7R B

hasCapability

image related capability

specializes TSA

i ; providedBy @
display image
specializes

providedBy

show latest captured

still image
9 Camera ZEUR1TBE S H IR S K4 2 7 451

3.4 EEEMEORENRASR

FATxE CPS B fE 1 F R B RS AE CPS AU K W FTEAT 5 R0 158, AR SCT5 VAR CPS BHIfiE J) K1 il
Pl H AR AR AE S 2. 4 N BB S 37 S5 rh I, i) R L S LS IR 35 m 1) B S A DAy xR 8 1 5
91, R e DS B A 0 1 55 DA R I B R 0 PRSI 9. 7 — 7 T, AT T PR B R AR 4 11 Y LA S B 1) el 4%
() SR R A6 ol A ko, 4 2 B T — AL v R 11, 45 O UE W) R A K SPARQLE A if i ).
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SPARQL &A1) P A {50} " 45 M R 7s EX i i A\ IR AR 6
IR AW LR LR CPS W H ARG FIPAT SR AL SCRE. 752 0 A& B B, — MO i 3R 50 58 AN b 55

BAT B IR S5 91 LA IE B 5 G HEIX L8 IR 555 FEPAT B B, B AT B 426 18 R I 9 IR 45 3R 3 2L 30T . 91 CPS
R RE ) AR RS (S DU, B R IE B B n] AR o SRR e D EAT G A, N BT I 73R I 1 FH “queryCapByDes”
“querySpecCapByCap”fl“querySerByCap %54 1, A B8 J7 VLI 5T 7T FH 1 R 45 il R iR 55 55 I FH 1) 99 5 4R
BIPATHEL, G IR 55 5 R I ligh e, 7N HME B BRI T — 205 %, $em TNk, vTEH
P, F A=A R, 76N AT R R — R A% it i Hh s, T AR i R 45 e I 1R B D) B L4 R IR 4%, AE
N HPAT PR, B0, B—B T3 KR % A, A J&“capture image” € JJ I35, HH Blink %EU5 (19 5251 42
2% GRS AN T I, AT AR Y BE ) “capture image” £ HIHR HEZ% B8 1 %5 I Blink M Verisure. Verisure 7 7F

ANA] IR SEBI 3R AL — IR B 1E A “capture image™fig JJ (1) 5249, R AT 30 B R 2E AR S A B4k RS B ok
PRI E 50817,

R2 o GRIERED AR E AR O

B4 i TN SPARQLiE ]
queryCapByDes HEHE fi6 77 44 A AT UL G I T AT g A 144 (cap) SEI&ES; lr;lstl;b?;l; }ngiﬁz{;sf l{))gl;ig)cr :;:;ype

querySpecCapByCap EE BT LRE fit 144 (cap) SELCE ;sz;?;§2§p\;/i§§§1i{z{issui?siipczif}type
queryResByCap BIRYE BT ek ol e WHERE (s rafipe
queryCapByRes P VR AT A B e e e T

queResimsbyRes  CWRIFSE G SECECTe TR (e ne
querySerByCap A AT S, B ) % (cap) SELECT ?ser WHERE {?ser rdfitype

Service.?ser instanceOf {cap} }

: ey ’ g ? i :
queryResInsBySer PRI — 25 B BT B 5 S 4 k%% 44 (ser) SELECT ?reslns WHERE {. B . R
Resourcelnstance. {ser} providedBy ?resIns }

e VRSN VR NE S ? {? 3
querySerByResIns AL VURSCUIBLONTA S VAP Arestns)  SLECT Tser WHERE {7ser rdftype
Service.?ser providedBy {reslns} }

4 BEIEMEER

[HI 7] Hass V- & SEjits B 2040 M 72, M8 H 1 CPS Wi A 00 20 iR B il 4 & B s b & S B8 2800 32 4.
AE ST 55 957 AN, AT HFEUCHC ) 218 ANHEIE Y A R 2021 £ 6 A, Hass FHILAT 48 MR H]. 900 AN % ).
SR, AT 3B 43 SRR ok e o % 4niR. 2LrR, “DIY”“Intent™ Energy” %% 13 LI TEiZ ] 1 21 1A 5K
B SCHA SRR 0, DT bt 2206 363X L2 531) 1) B R B ) HROAA . A7 — B 20 W R (R IR AN 78 4, A AL USRI g
5 2. 140, “Sonarr™“Nello”“Clementine Music Player” %5 %% Y5 A 45 H ik 45 51 R RIFLE 7~ ], 5D 78 53 68 ) SCA
k. 5 30 BARE S ST TCIE N H 8 ) /v 3O . 540, i T XA “The worldclock sensor platform
simply displays the current time in a different time zone” A £ 7 “be able to”“used to” %5 A {2 H T-IA G J1 1A 2,
BTEE A BB LA ¥ 68 ) & 1 “displays the current time”.

Pl B RE 4% TR B i-20 3R R0 = e A B U0, M B XL th T iR s I, 26 3 SR AR B X
B35 LA U520 1) = ZERE g DL RARAERE 7 I ge . Jork, B8 2 Bt R BERE I 4R RS ) e L oG R T HED, B
Ja LR X IR, B0, “Light”—47 9 [ “set brightness” /& “brightness related capability” (K45 4L A 11, “set RGB
brightness” /2 “set brightness” [{IFF{Lfit 11, “set brightness”Hl“set RGB brightness”4) % il % Ji“LIFXF1“Yeelight”
A,
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3 T Hass PR f 8 45 5

2279

eSS R il FefLAE ) B R
brightness related capability
L set brightness LIFX
L set RGB brightness Yeelight
Light L set HSV brightness Yeelight
temperature related capability
L set temperature
L set color temperature Yeelight
zone related capability
L clean zone Xiaomi Mi Robot Vacuum
step related capability
Vacuum L_move step
L_move step in remote control mode Xiaomi Mi Robot Vacuum
base related capability
Lreturn to base Template Vacuum
lock related capability
Llock lock Lock
Lock L unlock lock Lock
L set lock on
L set child lock on Xiaomi Air Purifier
speed related capability
L set speed Dyson/Fan
direction related capability
Fan L set direction Fan
humidity related capability
L set humidity Belkin WeMo/Climate
L set target humidity Xiaomi Air Purifier
image related capability
L capture image Blink/Verisure/Abode
L get image of inside of refrigerator Samsung Family Hub
C®ern video relatéd capability
Lsave video
L save latest video Ring
L playback video
L playback last captured video Arlo
email related capability
L send email Mailgun
Mailbox amount related capability
L_report amount
L report amount of all emails IMAP
limit related capability
L set limit
. L set download speed limit NZBGet
Downloading o
queue related capability
L_pause queue
L pause download queue NZBGet
notification related capability
. . L receive notification Notifications
Notifications

Ldeliver notification
L deliver RESTful notification

SMTP/Matrix/Slack/ Syslog/LaMetric/ Notifications

REST

LG A T8 () S R A A R L RE D I A il S M s L R R G BE ) SO IR B B SR R AR i R
A EEIEAER 4 PAH. T RIEZEA“Vacuum”, I\ 3 Bl s i $R I 5+ A2 1 5l 52 45 75 “clean zone™ ‘move

step in remote control mode”ll“return to base”. JL: 1, “move step in remote control mode” 7 J“in remote control mode”
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W VS LN B) 5 AL T qualifier2 B4y, “return to base” 1 [1)“return to”# VEEC A 3 FRITE R A 1 verb BT
Bl 5, 3 AN IEBE R FEAS [F ) s NE B R, A ATE R 3 NAL (1) 3535 O R, AR 1Y £“zone related capability”
“step related capability”F1“base related capability” % N 24y f5 |2 T2 AL BE ). XTI A “Lock”, BEJJ“lock lock”
“unlock lock”F1“set child lock on” HAAH R[] object 157, Kt 2 LL“lock related capability”{f: 4 % |22 b EE ).
“set child lock on”H**set on” 1 A &l 1d 4L WL UCHC A verb B4y, “child” VLA qualifierl 55, R A HoAE Bz AL R
Ji%set lock on”, 5*“lock lock™“unlock lock” %1, %F - ¥ Y52 7 “Fan”, $EHUIFAE K 4 AN 681 HI3h 5246015, “set speed”
Fiset direction” i A4) 8 S AN JH ST 1R B2 1 50 0, BEAR Y SRR HETE 119 object BLSr A2 . “set humidity” Fl“set
target humidity” JUI7E [A] — S /N B S AR R AR, B B2 % 515 4 4 O “humidity related
capability”. X} J- % Y520 “Mailbox”, TLHE 1 (142 IS 2 5 “Vacuum”ZE AL,

4 Hass 1) LR BRI 157 E )

P fit ) A IR A A U5 fit 8 TR
“vacuum_clean_zone” T2 5114 /i A clean zone

“vacuum_remote_control _move_step: Remote control the

» 55514, HARTE T A move step in remote control mode
Vacuum  vacuum cleaner, only makes one move and then stops.

bg;rrenily supported services are: start, pause, return_to_ ARG 2 A return o base
“fan_set_child_lock_on” g5 514 set child lock on
Lock  “lock.lock” i8R B WEwN ] lock lock
“lock.unlock” i &R E WwN | unlock lock
“set_speed” i & 2B Wiw N set speed
E “set_direction” MR 45 1 4%/ 7R 451 set direction
an e (212 P < qs
“set_humidity” i &2 B WewN set humidity
“fan_set target humidity” i &S set target humidity
The Mallgl’ln notlﬁcatlor}’serwce allows you to send emails BRI 2 A send email
Mailbo via Mailgun’s REST API.
ilbox . ; Lo .
The imap integration is observing your IMAP server and EARIE 2= 304 report amoyat oDl effails

reporting the amount of unread emails.”

5 EigtEses

0 S P g T S B I BT T 1 8 B A A VR AT R, e LG AT T AR E S R SR e 2
DA G AR I E5 51, FER A ST R T VR A B AT 1 8.
51 LWKE

(1) B#5

SEFHIRIBEAE, LU AE 02 A S A AR B AR, LU T TR R AR SC H s i 5 v A s 45 R,
F R AR TENA .

Q) FE

TRACHEIOI A AN [F) 2SR R 5 A MG Ak e 0 s, BRE T TMEIMSLe 2 54, A2 5455 B Trig,
B AR R DA R TR bR, RS LR LR I AR T e s 5 3

« 7L, B8 LUE SRR RIATA L, Blfe ) B E TR L R,

« IV 1) L, BEJy LA-E BRI £ FE A 550k 4

o O3 S T A AR TS S R IARAL A I RS ) 2 MR S, B A IRAISESC R, B T
MR, W 2 ) SURE R —A.

o AR A A R RS BT A RS, AR L RS i S e .
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S 581w BRI, ML SE A A R, AS BRI (RIS, K AR ] SE 38 H0s 4 0 AR SCR VRN, & B 31
A, A R R T B JE A R A . T AR B SR R 4 AR AT AL 7 R R,

(3) LR HER

1£ Hass “1* & H £ H Mailbox, Calendar, Alarm, Camera iX 4 FR#E S, X 4 FREEJEERA N HIRAEER . SOR
R fE B & R L, b, Mailbox I Calendar 18K A B ¥t JH, Alarm Fl Camera WK BL & % FE I, I
AKX 4 Fhg PR S 0T R IR AR BE D0 RLVE, B o Tl 7, 21, 29, 62. 2 i G AN [R] A S e 4 05 1R B - AR X,
TEHNEN LR B AN B8 00 A 5 0 E R S, A D RSG5 5 vE B 0 0 55 SCUE B, TR, BRE B TR B 4 A2 BBt
S (LA A, B, C, D) EASE S 5%, & — 6 H TBAT A A S 7k S AL, BEE R Intel(R)
Core(TM) i5-7200U CPU @ 2.50 GHz 2.71 GHz, Windows 10 64 bit.

5.2 ZRIFESRL

(1) &5 Rl

SMMNEHRIKFR . KRG BRERE . MHEMS LR BAR RS B R, % 4 12 58 1F Tiadgs R L
BARSLITVEIR E B He) el 45 LA TR L 4

4G, AT RE I RITE YRR S ) BN E O R RS DL, BT EEARSE I AR, R 4 6755 R e LR g4
R B RIERAT AL, SAKE, T LA B 2 i gl S 2 I G A 0T . N2 IR K, T LA
)2 B KA R 2 538 i a0, R R AN R AA BT AN 6, i B Zhie it — @ BA 2/ 3 JZ 12 IR 4
¥4, IF HJZ R E i 25 B U h B 52 2% FE IR 3 i 3 hn. 76 FAR S50 b, B )25 sl ot s SR % I fig 0 4
T, BT U R SCRCh FAR B RE D G, I, IR FRKE, T LA B kg g dR ik 2] T Hi .

LK, 3 AT e ) BB A 7 T BRI RGO WIEARTE, 4 172 538 4% & 8 0 BRAR AN R A7 5 0 e ) 401
HEAT T X143 B, 6T #EEE00 Alarm, WP 10 Fros, 2 5% A i “trigger alarm™“fire alarm”“arm alarm”%5 4 15
B h TR 4, 2 5% B B “trigger alarm™“change alarm mode™“show state” 3X 3 AN 5 I XI4>. 1 H Zh 4%
V5 U388 3 43 A R ) ) 92 5 A I e I eP PR A R0 43 R 43 %, 43 24 “alarm related capability”“sensitivity related
capability”“status related capability”%5 /7 . X} tLRE, BT AW BT A 2R, F TS RAEKF 5 L1
Ko LB R, AFE S PIRT eIk, Joy2 T H 40 Y A7 IR, A8 TF AT 7K TR 430 AR A4 L B AR 2 #, 7 R
R % . BAREKIEULCT, S Ae e — e MR 10 5 B g 5 iR A 43 A v Lo IR Bl b, e T 18 e 1R 1 1 43
KU, RN Fok i)

B, BUAE ) FLERA RCR A MRS I S S DU AT 8. SRRk U, T AN B A 35 Rk 45 1 BT
SCEBA R B AT RS, BT LA A O R 68 0 R v, BRSPS AT . s X R0% . 80, (1) X T8
VEZ5 ] Mailbox, 2 5% ACD #F#5“view voicemail”“listen to voicemail” L & “delete voicemail”S8 & 7E—il. & 5%
A HIX IS E H g X4 “voicemail manipulation” A4 15, 5% C M1 D W H# ¢ X4 K “voicemail I %
KIE. E Bl R v AR P X e 4T E A ) 3R] FE i “voicemail”, B H BB S LE i, I € X 4 M “voicemail related
capability” 4 % fe I FLE, B2 T RBRMEUR. (2) X T % U2 Calendar ¥ 5 event A< H 15 “describe event
start date”“describe event start time”F1“describe event start date time”, =55 5F # G H BEAR —ZRX LR E, )
€ X “describe event” (¥4l GG T H 34 4 J7 vk W 4% F8 5 date” FH “time™ 73 A HER A, JEAR R ) b AL et %
5 iE“describe time™“time related capability” A }2“describe date”“date related capability”. 45 FE&, Hii=& 5 0 i B
W, J5 38 IR B0, (XA 2 ) 2B AR, (3) X T IEZE A Camera, B 11 52538 A FAZNME T
TR A R A L, b, 5 HEAS (A I REE N 8 8 U B e 1 HE. 258 A K “capture image”“take new
image”“generate animated radar image” S M TR 7] — /2K EER4G, I @ L4 40 1 “image create”, T 51l 540 15
“video create” - it — b i %, A i b2 M5 5 15 “create function”. T H Sh#4EE J5 %% T “capture image”%5 ik
S VB Ho A B A AT [ 22 VB B 15 (W1“show latest captured image” 46 55 1), i 1 $2 B 517 Al 2218 %2y, & X “show
image” S5 Il G F I, PR 3 X LA T 10 A TE1E, 8 44 N “image related capability” )5 L Z S 5 TE . 7E 24 RIS
T, AL BB D7, T IR SR A B R, o PRSI TS B A G, AR P T L
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trigger fire alarm

trigger motion alarm

trigger alarm

fire alarm when armed

fire alarm

arm alarm a

set lock alarm

status feedback

(a) Z5% A

set lock alarm sensitivity

display status

RAFFIR 2023 -5 34 K 5

trigger fire alas

trigger motion alarm)

trigger alarm

fire alarm ]—[ﬁre alarm when armed]

larm alarm in home mode]
_disarm alarm
set lock alarm sensitivity

Alarm

change alarm mode

(display status]
=
(b) Z5#% B

trigger fire alarm

trigger motion alarm]

trigger al:

fire alarm}—{fire alarm when armed)

4| alarm related capability
—
| sensitivity related !\—| set

l

display status
4i status related capability

itivity}{ et lock alarm sensitivity |

() RLTT:

B 10 2538 AL B NUARICTEXT Alarm [R5 44 8 45 R

Camera

Camera

K11

create function

image related capability

generate animated radar image ]

image create

video create

(@) Z5% A

m—[generate animated radar image]
—m—{show latest captured image]

view latest camera image]

take image]

view image

J
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B S, AAECH RS 1) g S P 23 B 0 R A e R P G R 5 SRR s i O T R . B B AR R
IR 752871 Mailbox. Calendar Fl Alarm, T L@ FTAE AN IR/, 4 75 5538 HERe 4 TR 1 WG 1 1) AL 4t
gh AR T B ZR) Camera, RS 5 A hRexf o e ) B AT LG BN R G RIS, 2535 BCD #)
Fay g 5 SRR R AL, B 3 %, BAETERHR T 3020 BB () 0 R IS 0. RTEekeu, B 3hi @y ik 4 RAn
SZHEAR I R M, U 2% DL — g AT A . B 5l MU I, #8215 B3 AT I B) B T ALK, {HX Camera %4V
FE 77 RV TR R A I (R AN I 1 43,

BT BRI R L, W LR, T AR S FHWER . BE AR, AT LM
R RIENE, XA RERR S . MRS R A (AT Ll i RO &, B
AR Bt B AR RN 55 2% B8 0 186 0 v 28 3 K. AR BT 5, A SCH@ HE 1Y) 18 R VAR e T 4 T RIS A 3R ) 2
filh EREA RN H0E A RIVE R DGR, I IR ) b G, Mgtk R A O [ 8, BB R I& 1k, i CPS 4t
B BRI e R R AL R R 5 ZUR L T — M AT IR IR A2

(2) A5 Bt

AR SCRER IR B B AL ik AR DL R P T AR AN 2.

T 4, ARARYE SR PEX A R S RO R AT . 28412k 3, X T %52 Camera [f)“show
image”Fl“view image”fig JJ, “show” Fl“view” P 4™ HLia] ()15 A TG HH B OCTEG. {H45 5 Camera W JHREAT SR 4T, 7T
BRI FIRPABE ) 53 Al J2 I\ Camera PRI ANAE I35 K # (WALAA BT RE I, R VR0 0 [R] SR . 34, 3T~ B U528 50
Alarm [f]“trigger gas alarm”F“trigger carbon_monoxide alarm”, XJ &8 (18 SCHEAT 0 M nl 15, B N2 )5 & 1 L
PR, BT IEAR VO, MR INAE T, B @ T vEniniB [ . AR R HAE, BT WordNet H1
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DA € (w4 4 X ) BT — 2RISR, SEUhRRE A A

BExs LR AR, Bk ) —Fh B T CPS BEUA fE il 3k SUSUAH O IR 8 S0 TR, S0 ] 1 ) 9% 28 SRl 1R 43
RARFRBEAT S GG SR, A8 3 — A 58 4 (10 ] 15 60 YR 26 e K UM 1) S 4%, AR A — 2P 58 i, — ANl AT IR LB 2
FIH WordNet "t (1R XHE G0 JER R, &6 N D0 F 48 F PO G T8 K S dthsad, ARG i 07 U i
IR AR, I RS T A R, ST AR A A A R, LB BT RICR.

6 & 25

CPS GEYEHE S FIPR 3 ol ] F-RllIR SR SR CPS BHIR LK BHIRAE ) S5 RN, H AT, 4755 CPS BHHE ) AN
P (RS T AR IO AN AL AR SCER T 170 SCAS A (¥ CPS U5 RE ) FTR B WA R U592, DSOS B R,
SO BTEAC R 7S K BE ) R TE, AR BCEEAE X RE DT RI 7. RGN, S AR IE BRI RE ) SR & %07
e A BT N TR AR 3 v B 1 K R R S8 46

FERGE T Lt H AT ARSI 1R SO B A7 SR AR AT R T WordNet, AR A0y 1 E A
IR BRI, AR — AN T 5 1) 2 3 T WordNet A4y gt QU A AT ST DR 22, X RE 0 Bl 8] AR SR 3R b 7h AR &R
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I 1k 25 W BIRE I 18] 5 AR AU ) K AR
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