TR LTSRS
IPSJ SIG Technical Report

HITICKITESNDE RV EZBRLL:
BRAVBREESART A

R KRR

BE . ERE CITbN D EBEOMINZ A, DRI LEEOHR DT, TOFITTIENS HRERD B
TWE D, HRESNDFIENGEET 2 HONREZ. ¥ AT AN AMOB) X % BB UIEM: FIEOZCRRLRIE 2217
DEIEZITH T LIXF A7 FITORENE, Mol EICAETHD. L, BEFE Tl —F o178 %2 32
L CHFDITBICKHT 2SR — R 2B ET5H0R%L, a—FOTHOMY S 2 KRiET25 24 AL
L72bDiEdHE DL 2. B, RBHIEEO X X7 24T L CFEITT D AHEEOH 2 RICE VT, £nth
DE A7 OWEYINEZWRGET D IFEIE T 2AT R b TWARY., £ 2T, A TITEREICBOL T —F{TEN
HATBITO ETHURLDOTHLENE Y TIAEA NMIGRET DV AT AEBET D, REICBIT 5B L 1T,
SRRTR B AT BRAE LSS L HCa—FRZN 2T L ClED D REER D 2REEZ R, IBETIETHE, ¥ 2
72—V OITE CEB T HRERINE LTERL, TOEBLE 3HEICOELE. £2, 2—9»RWT L THEEK
DBEAY FRITT DHEAICHIET D720, FITIND RN DS 5 2 A 7 B ERECEEN L, B CESIEN
ERETDHIETHEARAIMGERAT -T2, £, ZOEETIIZEERZ A7 BNEAE LB IIRE, FHi+2 2 2750
BEINZ X » THEROHIMCHRIESEMETLTCLE I 20, TNThOX A7 OEITLEZE M L, BIEZ1TH
HZATEFVEENTHRELEA L. FMMERE LT REEICB T A FELRBFRIETHIEL, &R T0.517
DMAHRE 0767 DHEHREZ R L.

Verification Methods for
Concurrent Multiple Tasks

TASUKU NAKAJIMA™' REN OHMURA

Abstract: Many of real tasks has decided or recommended execution procedure in order to ensure the efficiency and safety.
Validating human activity and instructing correct behavior are effective for users to accomplish their task efficiently and safety.
However, many existing studies focus on adaptive services based on simple recognized activities, and few studies focus on
verifying appropriateness of user’s current activity sequence, especially in a situation where a user conduct multiple tasks
concurrently. Thus, this study proposes a real-time verification method that verifies user’s activity sequence. The proposed method
can deal with a situation where many tasks are possibly conducted by a user concurrently. In our study, a single task is defined as
an ordinal state machine whose state transitions are caused by a user’s activity, and the transitions are categorized into three types.
On the verification, tasks possibly conducted are evaluated simultaneously with priorities assigned on the transition type. In this
method, increasing a number of evaluated tasks gets significantly higher computational load and lower verification accuracy, and
a selection filter that decreases the number of verification target tasks by selecting the tasks based on their occurrence likelihood.
In order to evaluate proposed method, experiments ware conducted with daily life activities. The results showed that proposed task
models achieved at most 0.517 precision and 0.767 recall.
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DFEEETOT =ty hEAWTEE SE5HE (B
T, (&7 =428 LIESR) &, FWREDOT — X DHRT
FHEEEE (T, HBRET —25%H ) LES) O
FTITRH. FLT, RSN DIBEFIEOMEEZ(A), (B)
DOFREF LB L, REFEOFHEEZHLNICT D, XK
BRICE T 2 MO ERIZLL TOEY TH D.
WEEFREE: ¥ X7 BGESRICITEIRM O 7 VB AT S h
L EREERE R L LT X X7 OHEFT, a— W ~DEL 4R
A X MORE, ONWThrENNTS. KRR TOT
v R by b—2%BHICTREL, M Sz Biess R
D—E & EfEE L2 A5 (Precision), FHILZE (Recall).
FHEBE: ¥ X 7 BEERICATEREER O 7 LR A S h
Thb, BRIEFERENSHI SN D £ T2 D DR A
4.2 FHEiFER
421 EfTHDEI R EFHEETELLIBE

(A) EITHOX A7 2 THFEETERN L T < Mk
TH AT RBREE AT oG ORERER 3 O LBITRT. i
B 0.944, HHLFR 0742 TH Y, KO OITE %2 EREIH
FECETW D, Lo, @R ¥ A7 2@ HL WD
b o9, 100%DRREEICIT R bR o7z,
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# 2 BASh=ZZ A7 E7 /(58 i)
BathPreparation CookCutMelon CookWhealTea

BodyTemperature CookCutPersimmon DehumidifierWater
Measurement CookFriedRicel ThrowAway
ChangeClothesInMorning CookFriedRice2 GarbageThrowAway
ComeHomeFromParttime 1 CookGyozaSoup GetUpInMorning
ComeHomeFromParttime2 CookHotCake GoOutHoliday
ComeHomeFromUniversity CookKatsuDon GoOutParttime
CookBroiledFish CookMapoTofu GoOutUniversity
CookBroiledGyoza CookMisoSoup HairDryerWorking
CookBroiledMeat1 CookMochiSoyflour LaundryHangOut
CookBroiledMeat2 CookMochiSoysauce  [[NotebookComputerWork

CookBroiledWiener CookNabeCooking Personal ComputerWork
CookButaDon CookOyakoDon TablewarePuttingAway
CookCabbage CookRiceSteam TablewareSoaking

CookCocoaBread CookSanshokuDon TablewareWashing
CookCreamStew1 CookScrambleEgg TableWipeOff
CookCreamStew?2 CookSpaghetti TakeNap

CookCurryRicel

CookSunnySideUp

VacuumCleaner

CookCurryRice2 CookToastedBread WearPajamas
CookCutApple CookVermicellifineNoodle| ~ WhealTeaSetting
# 3 3 FEIC L D ERER

HEE | BHRE B ERME[msec]

(A 0.944| 0.742 0.151

(B) 0.456| 0.767 17.038

©) (&T—%) 0.517| 0.767 2.812
(C) (HBRH\T—4) | 0.543| 0.773 2.469

ZORKE LT, BIHATETNVDOERDAMETH -

2R ETF NG, AL TIXIRREEE DO AT A <X K
ELT, [TEREAO T Bz HWTE Y, 1TEIOEST
B 72 E 2 BB L T, 2ok, flziE, gikdic
—HANCFERD DR ELTA Xy bR _HICAA S
LAWK LT, AR THITRIE 21T TR BHE LHEITA
Ny hELTHEBrENDRELENR, BiE O A TREER
WETLTWDDTHEZEITA N N EHETTE W
R olz. Fl, HOERT —XITBWTIHEICEEDN
HELTWENSTEFIETHE A RETINTED, &F
NOMEIIDRIEEE DT TR WEER b o T

—J5 T, WATH A7 RREEFIEIZ DN TIEZE O YRR
INTWD. ZRATHOBEEIBMATHFITESE A~ R, £
7ok, EITARY P EZEHINRSTT5. ZHINDA
R R ORE DIEBIRA X2 R TH Y, ERIEN AT 2
MY TholtGh, MAENKEJIKTTLEEZELLND
2, HEE 0944 LEWREREBLZENTERL. 202
EDD, BRIEMTTARYTHD L L bIC, WITHRAED
MERSEELTVND, £EBXDZENTES. 7055, 100%
TRWERBRIIANR EN/ZE X7 T ILDOERED RIS
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krboThsrtEZzBND
422 ABESNEZ RV ETILETHEEICEHMET 2R
B) HBEEN-Z A7 EFNET & FICEHET % MaEds
THEAIRRIEEAT - BHA DK REFR 3 O BERITRT.
AR 0.456, FHBIR 0.767 THY, (A)DFEREL LT
RELHEARN TR - TCWD. Fiz, FHEFF# 2 17.038msec
THY, (A)DFEER 0.151 ® 100 {FLL EIC2>TW5.
—H T, B)DHEARDTNA)DEARLY b TMITE
W, ZOFEKE LT, (A)TIEHETA XY MR EHIZASE
NIBAIC BB 2T X b SR TE Ao 72,
(B) TIEAREITL TR WZ 27 OHEITA X MZHS
HIET, FEBEANCHEITA N b EZ X7 OREER &L
CTCLEEARD-T=Z LIk 5. ZoFKIE, 42.1 4
THRRIZL S, FRIVETNVOEBEDORBETHDEEZD
o, —FT, (AL L CGEAGRLOFERMAKE L
BT L2 LiE, MIET D2 227 T L OO L
VAT LOFHEERE K ORGEREE B EE 5, TR
WETDHLDERST-.
423 REFE

FT, WIEMe KO e OREREZIRET D720,
ENENDONRT A —F ZEL ST HAOEAE, HILR
ORFEZR 5, K 6 1R T. ZhEN EORNET —4
FEO, TUORPIEHRET —2FHO/ETHD. &7
— X FETHHWRBERFETE TH, MIEE o XOEE e 23
INSWERFEEN ER DR H D, RTA—F NN 7
o0 T, MAERITET —FFET0517, RET—X
EET 0542 IR LTV 5. RIS, HERIET—4
FET0.767, HBRET —XFET 0772 IZWIRL T 5.

K 5 MEELOBEESEOBEAR
(k) &5 —x%%8, (F) #hEs —¥5%Y
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o
[0
B 6 WERORIE S L oREE
(B) 27 =458, (F) s 7— 58

7 MHIEAE & OREME Z & o3 R [msec]
(k) &7 —%%¥H, (F) &7 —2%H
K 7 ICIREFIEICBT 2 ERFR OB RZ RS, BA0X
[msec] T 5. LRET —2F, THEHRET — & 7H OR
RThd. 27— XFEHTHLHBREKFEFETH, MEM
a KO & A/ SWERFEFIARE<BERAH L. Lo
L, #EREETIE, T A =2 DOEIZ L > T—EDMHEIZ
PR LTI e, gBRE T — % ¥ Tl a=1.00 T/
DOFHEBFM 2.057msec & L 720, &7 — X FEHTX
a=0.80 23 /N D FHFLEFR] 2.289msec & 7o 7.
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RETIHEOFERIL, 2% LT 2~3msec D TH 5.
ZiE, BYDOFFEEER 17.0038msec 2> H K& WE SN T
W5, —FT, BEFEOBASE, HHEHRIIMEM o L0
BIE e DELIC L > TRELSENT D, o T, /T A —
SOUTEHRIFR L D R EICADETRETRETH D.
WAR, BHROMGEEBEL, &7 —F %28 L OWHRE
7 — 2 FEIT BT F-measure(=2Ereondtecaly )R i R L 7 o
TomNTG A—2eflfie LTRET D, TOROMKREER
3OTBRICRT. &7 —#FH T, @6 0517, HIE
0.767, FHHEREM 2.812 &72o7c. #ERET — X ¥E T,
TWAHR 0.543, FELR 0.773, FHEMM 2469 L7272, »
THUOEHB)DAERLY HEL, BITX A7 ORIHOAR)
MEZ R TE .

5. F&H

AT =N LR Z R 7 24T L THED D5
BETICBWTYH, 2—FDXRIETE2Y T LA LTH
FECE D FIEOREETRo7e. 9, 2R 7 &22—H0
ITENC L > TEBT LIRERINLE LTERL, TOEBE
AT A N b, EEHEAN b, AR N MIOET D
LTH DX AT OBTEMRAETE 5 L DI L kI,
D Z A7 BAAT L TEITINDGEITKIGT 2720,
VAT b BIIHES D 2 AV EFEE 2 TR 5 &
T B LT, EROBBOMBEII L TEIEIAN 2 7%
EL, #A7MOBBOEHRIZEN T AT LATHLT R
ENEORR 2T o 7. R&BIZ, BAELFBLZ A7 0OH
M, FERATOFTREND, BEET D2 A7 O %
1Tl ol 2 O IR L, REES O FH R R K ORRERS
DOIR T &M 7=,

M EBR T, RFETOREICEIT S 58 FMHO ¥
AT HERL, 3 NOWBREPREEITol T —FhFEL
LTREFIEICL D AT BIEEITT2. BRTCOT—4E
v FERWTYE SEEREFEITESER 0517, HHE
0.767 THBRE DITEZRGET 5 Z LTS 2. ZORE, A
T2 6 )1 E TCOFRERERNIE Y T 2.812msec TH - 7-.
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