Zero-shot

[RNVFAF 4T, i, AT L)

(DICOM02019) ¥ > KY D Al

VU ITEIEREICH T B

A #gt H kAl

BE : ARiCid, '&/ﬁ‘ﬁiﬁnuu B1F % Zero-shot FEIEIZEWTHEANRT MIVEHHZHNWS Z 212D
WTHETT 5. & v Y FERER *ﬁxﬁ‘] THHN B D BEIREEE A )ﬂb\bﬂ, FHET = JEEEOFH &
R A% 73%’6:‘:55?3%#3@6. Zliﬁﬁjn ZOMBEEENT 272012, BT —XIHFELRNT T A
(RE12 5 ) 2L T 5 Zero-shot F# {ﬁ@ﬁfﬁ%ﬁ?ﬁ?’ o, t’/*fﬁﬁuuug&Zerosho‘cH’ﬂ IZiE
WTHEANRTZ MVREZHWS 2 THIFEORERY MVvERAWEZFIEIVEAEOBWFLEEZHIET.
ARETIE, BEFEOBMENS MV ERWETFIEE, DN MVERE, 28AR2 PV EZ W FEOH
WE, 3204 —7 VT =2y bEMHOTHEMT 2. TOME, DEART MVRENS R NOVEEIZ
YU TIVHRT 5 Z & T, JEMEARY PV EFEEDRENESND Z &, LR LA TRAK T 28%4HE
EREOM EAR NI L, BYERYZ ML EDEMNBELENELS 2D Z L, Pbholz. ZTNoHEHR
Mo, DAY MVERELE W3 Zero-shot FE L, Y TEEGERICH L CEAMOSWTFIETH S
ZeERUE. &5, ¥V T =R EERRZ ML, TNFNDORT MVIZFEL & 5 RREENRE £
555, BUERZ MLVEXDEWEENMEONEZ Wb o7z, ZOMRIK, ¥ 23178 Zero-shot
%TS)EHTZ)% DY T RERPBER YT —ROBEIZL > THETHS.

Analysis of Properties of Vector Representation
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ARIEETH

BIEDIHDORY NLREOUEBE DS

for Zero-shot Learning Method in Sensor Activity Recognition

EL, T IAINTEEY

D7 77k rY RO ANOTEEEREANE, Y
FRAAVE a—T 4 VI IIRBEREMTH S [2). KT,
X a VT4 0%, T [31], NESE [32] TOIGH?H
HENTWs [1]. UL, BEFEDOIZL AL IIHHED
DR EHWT WS 72D, EEHHOTF—XINEETS
BERH Y, ZHIEFRIEEHEP P2 /EETHE LN
ME D 5.

KT, FET—RIFELRWT T (K12 5

A) & HERE T B Zero-shot FHEEE & v YT HERGRIC IS
THZERHNELTWS, BIFFIETIE, @8 TDI I A
WL TV 20 7= X EPNEL R IXW T2

LU TR
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YF—2NEOTRZ2EMET LI T, T—RINEDORE
{bzH%.

Zero-shot 2 ETIX, #ER, oI T—A 15655
NBRHER T MIVIRSRERNR T MV AL, £HIZ I A
EEUEWRRY MVERERINT Y 7 A0EHZIT5 1. B
R T MVIE, 1781 5 A% EERNZR7 MV TRBEL -
HEDT, LU TFT =R LML, TFANT =154
BEINd7D, KM IAELME I I AEEATHS., 2

DERARY MVEM ETY 7 20T 5 Z L TS T 2
DEFEHRZ K2 7 A2 WET 272D DRERERIZY ©
TTHIENTES.

INFETOHEMETIE, AFD2DO0E
BRINTWS,

o BURI ML : 272K LT, ATTREIEZESHEL,

T AETHNEDINE 110 TRELEZRT ML

R 27 N LDY

— 117 —



o DEINY MILKIR: NLP OHiAliZH\WT, TFAMN
123 % BB U TR AR 7 MVRE ZE] D 24T
S5NT=RT ML

BEAF- DX ¥ Y {7878 Zero-shot #34 [11,12,30] Ik, B

NI MNVERWEFIEUNFELZY. BYEXS ML EH

W5 Z ek, FERICTFEBER R, 51TV bl

WARD Y T ANHART, BHEOEREHL Wi ERTEE R

WhD. KX T, ¥V 1TEEHD Zero-shot T

BWT, BUERZ MVORDLOIZTFA Mo HEIERKT

LRI PVEREZHAWSZ2HIET. T4 X0

FITHWT, Bt Y& O AR B [37,38] Y

AREDE D M EMET L 72hY, ARRETIERRZ MVICEH

L, 32o0DM#EEL Y F—22y NEHAWTHIEZTTD.

ARETHELY EIFBREE, £ FEEERICP VT, O
R MVERB % AWz Zero-shot FH %2 )6 X B 72D
WETHD., IR T NVEBE W2 Zero-shot FE 1k
i, ATV N T 4 — IV RCHIRDFIET 308, AD
TEIDEEL, X EMARETH S, [?7,20,21,23,40] %
RO R ERT DEDBREFHE T T AL LTRSS D, Bk
&, “run” X “walk” 7Y, £ < OITHE)Z T AT LS.
LT F A MNT, FAlZEHXE-AB, ESERE
LTibnd (£#%i), £7-ESRETOSVELIZ W
7Y, MELWEMRDH D, FIT, UTFOEDEIEELTS.
o DEINY NIVABSE: 2 T ADFERIN I % AT B 7=

DIZ, DEIRZ MVERBEERE, kDfEEEHWT
T8 27 5 ZZHUTERT MVEZFD I T ADY VT
NELTHPLEZED

INH5D 3 DDEEKNRY MILVEEZ3IDODTF—XLw %

FAWTHHIid 5. FHliNAIE, fERZ LT =KoY 7

Do, K2 T AHEE DRI, 52 hVREZE

& B2 NIV IZEER 7 ML e EORREFMT 5

Dh %GS5 .

TORER, DEWANRT NIVRE D SR MVIERIZY v S
VRS 5 2 2T, BHEARZ MLV EASDOBENE SN
%2k, FHELE KBTI AR TR T 28%HEE & O
NEOENEZZ L, BHERZ ML OZ2RSELUE DY E <
RBHIZL, Bbhrol. ITNSHERNS, VIR
Zero-shot FE FIEIZH LT, 0WMART MVEREZH WS
2, FETERTDEMERS MVIZHRTESITEA
ARETH Y, T SITEMEARY ML L ASEOREE MR TS
22 ehbnh, YU TEHREOERED W2 TF
BETHhHBIEr2RUE. E6I1T, ¥V T—REEKRRS
MV, ZNZENOREEDOTIZFEL L 5 RIERVPEENS
56, BERZ MV EOVEVEERGSNEZ Db o
2. ZORRIX, & YITEIERR Zero-shot 20T 2%
BDT T AERP KRB VYT —XDEEIZE > CHEE
Thb.

AHOEBMIUATTH 5.
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o L UVTHIERMNIIZEVWTHDT, R T MK
Bl % I\ 7z Zero-shot Z#E L% AW #i 7= FIE DI
R BT, ANOTENZHT 2 582 MVERB O N
DL X ERERL, SEANT MVEEE WD FE
EIRE.

o NHRZ MIVEHEZA WS Z X, AETEEKTSE
PEARZ ML & HART, HENZREIT RN & &R,
Dk~ MNVEBHOESMEE R L.

e Zero-shot ZHEIZWH LT, I TF—&X & HEHD
WA MVREZHET 5 2 & THEMN LICE
NBEEIMAERT.

AR T, 2 2 TR DWW TR, 3 2 T Zero-shot
ZE NN FIVEBL, U THHARZ MVEBIZDO W
TORD, 48 TIE, FEOKFIMDIZODT—X &y
b, Bl A D WTIR AR, 5 5T LR DG H Az D
WTDONRS., 5ETI, HBEHEZ 5, ZEE2ITD, 6%
TFEeDH5.

2. BEETRE

2.1 Y YITENRRE

ANDTEN R OMIE X 1990 ERNSHBFE->TED, X
Bk [4] 1%, AORIZEY [ 722 v 3O F — X IE A DB
ERETH5DICHDRMEREMA TSI EZRLTW
5. BFEFHEDOE IFARA V7 VT 5], SVM [6] Pk
EAR (7] 2 E DD O BWFEE T LT XLABHW SN
TW5.

INSDFHEIFZI IANFICB VT HLBEDEE 25
HT2ZeNTELY, PFEHT—RGFET 278277 A
UPEETERVWE WS MEEDYH S, ZOMEMRZS W
5L, HELIZWETOTEHY 7 A LT, 2oy
F—REWETLZHEND L7280, FEE 125,
Z ORI #7280, WFEFZBIE, Bz U
B8] e, IBEY 9 MW TEERELCER. L
"L, B LB, MERIIAZBETLE NS Z
LlELinwizd, RSP AT AR, ERFEHIET -2
FAHT BT —RIZNET E2HEDRH B L\ D RV D
5. ZOB@EF, IVFFAMNT VTR AKREREEL
A, kYT —RIZET BRI 7 ARG BEE
ARG B 7212, AR U 2Ty ay MEEHEN K
HwrInb.

2.2 Zero-shot Learning

Zero-shot F L%, RN MVZER? S EHERZ b
WZERNZ 2§ 5B B L, ERA 2 bIVERIZELE
TERNZ FAZMET 2THETH S, FIKRAZ MIVZERH
ik, BEEIS IR, REI2 7 AWM GIZET B A VAR YA
MNHdEEIND. B 7 ATERLU-IE®RE, KA
U I ARMET B DITEERY MV ECTIHERILE %2175
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Word Embedding

Training dataset

(1) Learning process

Test data

Region Vector Embedding

A
° :.:A (}-
&

&

(2) Estimating process

Feature Space

Semantic Space

1 Zero-shot FEEDHE. FKEHENRY MLVEBERNRZ MVOEBDBEAET S, FHEE
TITFHHENR Y PV SEIRR S MVEMIZERE T 2 AE2Y8ET 5. TAMNBRETIX

FARNT =R ERERRT NI

WU, BWRAY MVERETO 7 208 ET.

ZOW, FET—RET AT —RO 7 AZEEIFRN (FD. ARTlE, EhRs
FLELT, BEANT MVERBEE TNEHR U 20 R 7 PV E 19T 5 (G).

Z &8 Zero-shot FHIEDOHNTH 5. HlZIE, SCHk [10]
T, BWIHEERD SEYIR S 7 A2 fiET 5720, ]
X B DWETENES0E 120 TRLUEEKRRY ML
EHWS., BOHEGLS [2THA] OFHE, SVED
HG2rS THE] LWOEREHET 2 Z e TENIE,
URURDEER S TNSDEEEEL 7 7 AHEDHF
WIZHWA Z N TES, ZDXS1Z, Zero-shot EH ik
&, ZETREE D & 5 ITREAN 2 P S EES S A%
HeE 9 2 5iE2FEIDO TR L, BIRRZ ML U M
%t&?}%ﬁi?é.Oib,ll@iomzo@7u
Y ANRDB.

(Process 1) R 27 MUh S ERAR Y MVIZER T 5
FEEFEE L, BB (R 1) 2HET S, X1 ATIER
IR SRR E R T

z=g(z) (1)
ZOEB 1 2R MLOTF A NS VT o BERAR
7 MVEERNZ T 5.

£=yg() (2)

2T ANT = ZREE I NIRRT MVERT. K1
N Tk R A R 2 g

(Process 2) =R~ MVZEH LTITEI 2 9 AD 535 %
175

= h(2) (3)

B 1 N Tkt Y — 27 Vi R g,

Zero-shot FEIEDOWISEIX, FIZ 2 DOWSEERNH 5.
1 DOHBED &S BFEHFIEETD DM, 2 DHIFEERA
7 PVIZIZED &S BREEZHWSDH». LirL, ZOF
HEOHLD Hhio i 2 250 B 1L ERER EY [39] X HAR SR
JLERATEY [33] M\, [TEIERERIC I 1T B Zero-shot D
REB WL O0H 2D, EBEZHR SRR L IIKT 5 &h 7
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DA, T oI Y TEREGRICE D MO RIFE A Y
RN, STHR [12,30] 1%, B “&/ﬂ??ib%f?’ﬁZero shot %
BIZH O MA IR TH O, NOITERGRICB T 2 EMI
TEZ S AL 0 X SIS BiTE ~f%étw9ﬁ
T ANMATEIRRH Zero-shot FEIEZRE L2, STk [11]
X, BIRARZ ML Y ORBEAR S ML B E A
aA7ALL, REFTENIEE 21T S FIEORE L FKRIC, Sl
REZIESCHR [12] 2B B2 3204 =TV F =KLy Mkt
TREMERY MVOREEIT>TWVWE. 26D 2DDF
Fix, HIZEHRARZ ML LTEERZ MLE VT WS,
UL, ANOIFEIDEERY MV EERT 2 DIEFR B
N0, ISCHEBOEEEZEZRT AL BHLL. HIXIZ,
feb] 077 20 %K, TR I<BIEL] R EEED
BHTHEN, L] 5] OEEEEZ R, BHIC
FEZ SN, Sk [12) T, TRE2H1F5] TEE R
5] EWHNSRFEEEELERLTVWS. L, &
WEITEI L NV DfFENC 2 5 &, DREE) D THEIR] 07 7 2
Y] R BRI & D IR RTINS R B L EEI NS, X
51T, BV YT =P 5B 5N EHROFFHN THEENE
GTHEZNEINPEWVWS ZEEHEEB LIRS,
%0, NOHEEEEEZSZE, T/ 7—Yarvd?
Z XX, BAEHEETIIRN. FI T, {7H1E8# Zero-shot
FLEOEMMEDI=DITIE, EERNZ MLo JEIERABE
ThbdeFERD. Bxld, TFA Mo HBEKSI NS
R MVERBEZBEERZ PLVORDOOIZHNE Z & 2
£9 5.

2.3 Zero-shot ZHDEGRNY b

Zero-shot FEIETORERNR Y VO KE AL, BE
Mo S AR I AMTlHEHRELETS I THD, Z
DRENDBRIN S A% 5 L TEELRKA MR
5. ZNETOHETIE, TIZEERRZ MLELTTFA
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FR=ZADEZTHY, RELS DI TEERS bV & HFE
R MVD2DIZNFTHILNTES,

(BHERT ML) BHERZ ML ik, Ao—Baia
EMEE UTEHL, &2 7 AZHLUTEEREENE
GENRVDREEZELEZRZMVTH S, ZOTFEIFIAD
HENEBTHB LW FAD 5L L OMEIZHVS T
% [10-12,17]. Lampert et al. i Zero-shot FEEOME &%
SR BV TRINCETIEL7Z#iXTH S [10]. 2D
ASCIE, BRI A RE 2 T AMEE 24T S MBI B
W, gz ElE L, 7 7R/ UET E20E I %
120 TRELZRZ MVERHWS., ZOEENY MLz
T BDIE, KEREETHD-D, BUENZ MLEH
BCAERT 2 HEN I N E TRITHEI N TE 72 [10,17).
Y UV TEREIC BV, AT TER LB b
WEAWDFEUPREINTORN [11,12]. RERS,
FTV 2 MZHARTADITHIOREZRIZHEL <, HBERR
THDITIIRA REBDPBETH S [34,35) LW S L
X, ok T o e RERENTH D BEH
HH-DEMEDHIENRHEZ L, BEZO5NS. LAL,
B MVOERIE, FHZADIFENZ S L TIXEEL < F
ML BIEETH B0, RENLRT TV r—vave
U TCTHWARIZIZBERTIER V., £2 T, Atk TldEt
R MVORD D IZHENR T NIVEBL% Zero-shot F 8k
IZHWS Z L 2 RET 5.

(DENRY MIVRER) A~ T PVRB LI, BRSEE
MR DFEAR 2 W T T F A D AOBEEIZ X U TREIERK AR~
I MVEREZHHTE O Y TOENEZRIZ MLEFDEDE S
5. ZOEERRZ MLE W Zero-shot “E3 1 I H R
WONBHTIEVL ODREINT WS [19-21,23,40]. K
12, word2vec 22 6 ER I N NERE %2 W7 TE2 T
HEZBUTW5 [24,25].

word2vec THERR I N/ HFER T MVIK, HFED KK
FEEDRZYTH DM TRERRZ ML UTENT WS &
fIhTWwa [24]. BIZE, TLE] - TL] + TH] 258
FERIZ MVEAWTEEZITS &, [E] ICHY T 5 HGENR
MV ENS. ik, T O word2vec THEK X 11
RN PVEBHEAWSZ L E2IEETS. a—1XA L
LTCIE, R — X2 TH 5 Wikipedia ZFHHT 2 Z &
EHERD. KBRS — X 2\ 082 MVERIZ,
A AREKBDIESENL NI ENT A hELTEITS
N5, B ANDOTE 2 5 A1%, BGFERTHR S &5 TR
<, BFZE4T25880% 0. T0e), [H1] FHE
RAMX R, B2 &S kY LTbNh D (2%
FE), [HEX 3] ESRBTOZVEILAZ Y, & EDHMIC
BT B TIEERB LRV WIH R OEED S, [#E
1] 1%, “walk” &\WS 178127 5 AXFEIITH 575, “walked”
X “walking” R ES B CTHAIND Z L 25D, [# 2]
&, B2 “skip” & 5 S HEBIZADITEID “skip” £dH 2
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N, MEEAXY TTERICERUBEENMEH S N 58
THhd. [H 31k, “run” &5 BHFEIXERAIZIE “og”
LRUERTH 2, HFEVED DTHEE IR,

INSOMERZET D720, HERZ NVEEEE AR
MCREST S, I, BIEROHEEIIDHNZ PR
BlETIE, N2 MVEREEASE WGSBS S & F D IRE
EEFR-—VaveUTRETS. I535227T, [#
MOL3) OFEZERL, DT MVEEZ TS Z &
T [HEN 2] OXEBEHID .

3. DBV MNILKRIR %W/ Zero-shot #
Bk

ZDETIE, ARTRET 2087 MVRBLE Wiz
TR, Zero-shot FETFHEIZODWTHMAT S, ZUHIC
Zero-shot FZEIKIZDOWT 3.1 HiTHAAL, £ DM T
b BT, 77 AnEEEE 3.2 fiL 3.3 Hi TR
I 5. I, Bx DIRET 508 EKB % FH\\ 7z Zero-shot
HEIZDOWT 34 HiTHIAT 5.

3.1 Zero-shot &%

Feature Space | Semantic Space i Activity class

X z Y

1(1) Learning phase
'

i Projection function ' '!" e

H o oz=g(x) a2
‘ -

I ey

1(2) Estimating phase

Classify function

y=hz) [ run”

Normal case: y = f(x)

2 Zero-shot FEIEDOKE RN, BFOFIEy = f(z) &l
B, 2 00 2 = g(z) &y = h(z) ZAWTHENIZS
Ay BHEET 5.

9, BEAFOBWHTH b B E OITEIFRFIC D\ TR
5. TEH@RETHES FET - 23U TORTHT.

{@"y )l A=Y

O X cRUBL VT —=Z 6B NIFHMERS K
VZERTT, Y #lid 0 M EOMEIX, TANFOT—
20F {2t} C X BB TR [y N C Y EMET B
DI, FEF— R ST y = f(o) 2METE 2
Th5.

IR 2 MV FORTET.

(i CcZ2xy

Z € RVIFEEAR 2 MVZER] 2 /RS, Zero-shot FHEEDH
IR NS SV SITEI 2 7 A% HEES 5 T & I3 Eh
HOBEMFEHOHNERUED, ZOROITEIY 7 ARE
M2 I ATHBESZLTHD. ARTIE, RHZ I A%
{y;s}j\f:l CYy&#kd. LT, Zeroshot #HEX, 2D
DRI (BB 2 = g(z) E BB y = h(z)) ZHV
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THEZITS. AN TIX, Zero-shot FEIEIZDOWTFH
WL 72 MERIZ T CFEL < BT 5.

(1) #3681 (K2 OFREDFIRF)
BB 2 = g(x) 1%, B2 BV {(2, g )N 257
kA7 PV {(20m, i)} e R RS ABBTH B, TNT
NOFRE>TWE T T A ylr M ET 51 VARV AL %
TV (a2 WS HEE T - R R, B

Bz #EH I 5. Frli~ 2 bVZER X 2 SRR bV
ZE[H] Z AR B REE 3.2 Hi TR 5.

(2) TR M2 (K 2 DRERIR)
TAMBRTE, 2 008 2 = g(z) & y=h(z) ZHWVS.
BN, FEEFETHE L 72 2 = g(x) ZHWT {25}V 2
52 aHET S, I, HERB y = h(z) ZHNT 2925
gey eMESTS. ZOFFMIL 3.3 HTHIT .

Zero-shot FEHEDKHFLRFIIT AN FALFEE I 5
AMBHEHLBRVWEEIRTHSE. TAMNI T Ay clU &
FEI T Ay e S & LT,

UUS =10

ERTIENTES., URFET - XITFEELR VAL
DED, SIFFET—RIFETIHMADOEDLT S, D
0, FERF—2 "M c X BycSITELTHED
{ztINe c X iy cUITBLTWA. E7z, 2"V e SxU
Ths.

3.2 BEiEiE

ZOHITIX, R 2 MVERD SRR N IVZERNIZ
5T B HIE X — ZIZOWTHHT 5.

KR VA VARV A% dIRTERED 2; C N9, t
WL OEIKNYZ MV VARV A% 2z C Nt 2T 5.
THIT, 2z =2}, 22,23, 2 LB RJTES. FKZ, 3
PHZA# L UT a 2, &IRT 2 IFHMERE L Tlib
N, PR TEEINE. 2, tEORIFE T ILHAET
&,z DO tEADOFEBDBHEE S N, BIKRAR Y B L 2 ZfliH
2T 5.

AR T, 2 DDHEE T IV “RegBM” [13] &
“SVRBM” [12] Z[ll#E T )L & L THE L 7. Zero-shot #
HETIE, X — Z TP 2 HEMAMNCD, Z2 - X [16]
X Auto-encoder R—ADH D [14] A HEEERENT Tl
FINTWEY, Y ITEZETFEOHILN WD TARE
TIEELD P e\, F 7z VY ATERERSGR [11] TR
R NVZER & ERR 7 MVERIO B2 23 76T 5
FELEBLEINTVEY, ZOFERFRAITHIMENEESZ
DFANT=RIYDETENE 2D, KFEOBRILD =D
ZIRADROWFETHS WL, HflZR 2 DOREET
N THEOAREHNS.
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3.3 UVZRADEETIN

AHITIE, 220 Y PORIITEIZ S Ay el ZHET
LHBZDy eU WTCHIAT S, ZZETT, 2 DEMY
TAWKIM G ZATH-T15G, 21y O T ATRIGT
BEIRRT MV 2, fHEIZBRFZINTVWEHDEEZD I L
MTEL. ZOGHE, iBEEZHVSEZ LT, REITH)
OENTREL 5. DF 0, RATRTLUTDO LS ITHk
TIENTES.

g = argmin h(2)
Yis

3.4 DHERR

DRI & D EERE OISR Y > TV DR HEIZ DWW T
AR CEIAY %
3.4.1 SEIRR

AFE TR 2 HF B, Wikipedia 2 3 —/3A2 2 LT
word2vec (Hli7Zs UFEE N —ZADHFER T MIVAERKY —
V) ZRHOWTHERLZRZ MVERBEZ\WS . Word2vee %
FAWBH AL LT, ABTERTES5, AR ML
MTERVE, PHEHE L TENRNTWSETHD. BT
W9 TH word2vec P HAERI NS 0EET ZHWNT WS
P, AREFZED & 512 v HTHEGRTIEICH W 2 DY
TORATH 5.

RPN B 53 BRI O A R G TRIZBA T DI T AR &
na.
(1) Wikipedia D H3E% 2T word2vec % W THEFENR Y

MV Zg #ERT 5.
(2) BELRITE I A% Y =y1,y2,...yn £ T 2.
(3) Zau O Y = y1,92,...yn CHIET HHEFERT ML
Ty =21,%0,..2n ZHIHT 2

F72, 17827 7 A0 HZlE, “Open door” @ & 5 7% 2 HEE
X 3R MAGDLE TN FET 5. 205G, Th
FNDOHGE (“Open” & “door”), DRZ MLz RLEDYE
BIRTTHIT 2 L 5.
3.4.2 DWMRROBEEY VTV

FREOSEEEE HWZEE, Wikipedia & W5 K72
FEANI=RZAEHND D, SEOFSE, /A4 AN
BIERZ ML UCOREIRET L hRaIn5.
ZIT, EXDEOEEEETH720IT, &ITHZ 7 AD
RRARY MVOESE LT B IEERTD. ZOREDEF
N—¥ 3 Vi, “run” EWHTHIZ T AR D - 7256, TF
A FNIZFFET 5 “running” X “Jog” & [FIF D EBEZ A,
FRHOSBMEHTIEERINRVZD, ZOXSRSHED
FROE2FETH7201Z, “cun” ORZ ML zppn ITIENAR
27 MVEITEIZ I A “run” DEKRARZ MLELUTHES &0
S3HDTHB. Rk, BEHEFEOMAGLETENIINT
I, BhEER S D AR E L, HEER A
DVWTEHZDOEFNIE L, ABERHALFAKICELEDYE
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T, BRGILEIE %2 5. KRETIE, YL 5 W0WiHER%E
B2 D0Z20WT, 2F0, kHEOHFLY > 7L &
FTH5EWVWSZEIZEALT, k=5,10,20 LED3DODF
e AW,

4. A E

AFETIE, BRI Z HW-178585 Zero-shot F 31k
WIZBWTHRD 2 D04 1 DOFHii 217 5.
o MHKARY NIVEHIRIZ BT B M
o BN FIVFIERE BRI TFIED RN Y 7 ZAHEERS
FEIZ B B LUl
o T o DZEMDILIE &R E DB S M
SR, EHEEY Y TR 5~20 2R GA, YD &Sk
BEENY TN L THEDO0ERIZELD, ERETS.
S 1 D EIK, SEEREEHAWS Z & THEREIZE DR
BEHEZTOVWR0O0E D NOEEERITS. §Hfi 2 DHIE,
DREBOFTE ED & 5 iR HEEREE D DV D
h, ANOEERDR D 2T WEMERY MVIZEE S D8\
WDNRE WD Z L EREET B 2012, ZERIMELUE & HEE R
EOMBEZHFNS. AEOREIL, 4.1 fIZFMIZ AW
TRy N, 4.2 HICFHl AIEOFER, 4.3 fiC. 22HE 0
HUEZEDOSHr fikxHiHT 5.

41 VYT Ey bETERARNT—YEY I
AFERZFMT 272012, 22004 —T U F—XEw b
E1ODEAPPELZT—REy bE2HAVWS. ZhoD
F—Xty M, fTHIZ I ALV ORIYaven
SR T2 BEEOT -2ty b2V L. Zhon
F—Xt v bDFMZOWTLA RN THAAT 5.
FEAMTF—ZEY MIOWTIE, BMEARZ ML & BZEN
7 MVD 2 FHE W THET 5. @~ Mvid, [11] 2
ZRIT UM 5. /3 BRI 55 Wikipedia 2 — /3 A %
word2vec (ZFH X HFHET VA AV THET S [11).
INSDOT =Xy MIBET 25, prH, BRSNS
WEBEEN T MVOREFEICBE L TR TERS.
4.1.1 FT—4%tv b EELERE

DHRERB L EIERY ML E RS 72012, KFETIE (1]
2BZIZO0PP T—X+ty h& PAMAP2 7 —&Xt v h &
ZTNZHT BEERT NVEAVWS. 2o DT =Xty
MIEFRTECEM 2 TEREENE. ARFTIEZD 22
DF =Xty MIIAT, ¥v PIVEFEHTOMEME TS
72012, HASC F¥ L v iZin> CTF — & IE 27> 72
HASC 77— ZfH\5.

TNHEDTFT =Xy T, HER VYT —XIRTGITH L
T, BN REBMEIZ LT 0 2D, [0,1] D#EIPHTIERL
2175 BILEIE [36) 2BHICET— X2y MG L&

*1 http://hasc.jp/hc2010/HASC2010corpus/hasc2010corpus-
en.html
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FLERZ 4TS, £72, TNThOT—X &y MIANT 5
MAEZZ A FREEML AL, [26) 235Uk,
4.1.2 OPP 7—%tv bk [27]

Opportunity Activity Recognition Data Set (OPP) &
HOMLEDOANDITHZMEL T XLy hThHD. &
VYT — XD EIE 30Hz T4 ADOHERE » SINEL 72,
F % 1% “middle level activity class labels” &\ 5478 Z N
VI, 2 ITHEEET 202 AW, T LT, KEEA
74 FFREZzHWTREEML 217> (RHARIE: 17,
A4 Fig0.5%). “drill runs” O 7 — X IEFHVT VAR,
R bl OB, 28 e E 2 Kot LTt 4. %
DGR, R IE 484 Rt & 7 5 7.

4.1.3 PAMAP27—4%tv k [26]

PAMAP2 Physical Activity Monitoring Data Set
(PAMAP2) 1& 9 ADO#ERFE 12 &2 18 fTEfED T — & »3
GENTVS. DIMEE=Z -t YOI 9Hz T,
DX YT —2IF100Hz TH 5. REBIZ 512 AT 1
FRMEX1BTHD. TR ICHEI NI L2 S
12, “3D accelerometers with scale of £ 6g”7 7 7 1 )L &
orientation readings I¥HIFR L 7z. OPP & — &+t v b [k
ICIRHANT O E P2 REE e L L2 2
A, 69IRTLDT—R IR o Tz,

4.1.4 HASCT—%tvh

Human Activity Sensing Computing (HASC) &, %&#
e v ORBET -2 X—2DOHELHEL, koo5h
TATENZ LT AR — N7 4 Y NIZH B IEER D 5155
NEZMEZ LY T—RE2NETE2F YL VITHD 7).
AIFEETIEIDOIDOF ¥ L IIZSL, HASC F v L
VIUDT— RERGERI U o TT — 2 2 E iz T
DT —REy MZIE6 DDTEIAE 4, sensor reading
1% 100Hz @ 3 Wlif#EE L > ¥ TH 5.1 DDITEITHLT1
Ty M 200 MITEITS. ENE 5 EERDIRT. #EREIX 1A
DDT—=R %M.

4.1.5 BHRARI MLTF—%tv b

ARETIE, FIT3HEDEERY FIVFEE (BEERS
W, FERHEERZ ML, fHEANZ V) % HEGHTTS 5. &
PERZ PIVIE, [11] Z2SBITHEL 2. 2BERBIZBE W T
1%, English Wikipedia Z 3 — Y2 & L, word2vec % FH\
TR TOHFED 1000 IRIERZ MVEER LIS DL, BE
BATE) 7 T ATHT B HEENR S MLV & HiH 5.1000 Rt
DR MLV TIE, FFEMBIZEERZ 22> T L E D720,
PCA Z\T, JEMiL 7z,

4.2 D EFHIRERD A E
ZZTlE, ABTIHRRTZ 3OO0, i HiEIZOWT

*2 http://hasc.jp/hc2010/HASC2010corpus/hasc2010corpus-
en.html
*3 https://github.com/idio/wiki2vec
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% 1 The type of activity class and sensor on each dataset

Dataset Activity Class type Seneor type
HASC Basic activity (Walk, Run, etc) One sensor on arm
Opp Middle activity (open door, close door, etc) Ambient sensor and wearable sensors on 7 points
PAMAP2 | Living activity(watching TV, house cleaning, etc) wearable sensors on 3 points
3+ 2 Attribute vectors of HASC dataset
: = 3
3 g 8
= = ) =
: E =R
s 3 EO ﬁo = =
g S £ S 5 £ 22 g
L B Z g 3 o o 2 g = % g B
£ 2 B E 2 £ 2 2 7 £ 2 3 © < B 8
g = N V< ;. 2 & 3 £ @ € £ B % g & =z
= P ¢ = 2 5 5 B B 2 7 & g £ © =2 B 2 2
2 5 = g . =2
§ 8 £ 5 E 52 2 28588588 5 282 2 2 8 82 ¢ 3
1 Stay 0 1.0 o0 0O o0 o0 1 o0 1 0O 1 O O 1 0o 1 0 0 0 O
2 Wakk 1.0 1 0 1 o O O 1 o O 1 1 1 O 1 o 1 1 0 O
3 Jg 1.0 1 1 1 O O O 1 o 1 O 1 1 O 1 o0 1 1 0 O
4 Skip 1 o0 1 1 1 1 1 o0 1 o 1 OO 1 1 O 1 o 1 1 1 O
5 Stairup 10 1 0 o0 1 o o0 1 o0 1 o0 1 1 o 1 o0 1 1 1 1
6 Stairdowen 10 1 o0 o O 1 oo 1 o0 1 o0 1 1 o0 1 o 1 1 1 1
LKA 5. EIVRLIZRETSH. 1HOD fold 1£3 4 DDRAIZ T A
4.2.1 DERBROBIFY >~ TIL O3 WEENS. HASC T—RIZIX, BEX LWz, 2

ERTHRIZT =22y hENETND Y T AIZH LT
DHERBOFEY >~ TV OZYEEZREES 5. SRy 7
VO GEZ, 12D2 5 R y IZHTBERNZ L 2
IEWRZ MVD T T A% cos FBUE T, Hhidh
720 A%FRIZEFLDH D, RITIE, LT BT T X EALS,
EAL 10, ERL20DTNV—TTELDS.

4.2.2 KH 7V S ZH#EE O

ZITlE, AEERBLEEENRS PV EHWETEE, R
2 5 AHEE DOREE & R HIGTHE 5. 2 EERBLIC
i, 120277226 LT1DDREERRY MLEE DY
TONEEERRZ MV EHWSFIE (SBER), 28R
BN THEE 5 Y TVRIT 72 Fik (region(k=5)), 10 ¥
¥ TR T2 FE (region(k=10)), 20 ¥ ¥ TIWVIKIT 7 Fik
(region(k=20)) @ 4 DDFIKRIZH U TENETNIEE 2 B H
T 5.

INSDFEOHREETNVITIZLATD 2 DO FEE A
W7z, RegBM [13]: #EHIEETIVIZ L B KHEIETH 5.
ARiTIE, T % Regression-based method(RegBM) &
R
SVRBM [12]: SVR Z Wz [EFET L TH 5. ARETIE,
SVR-classifier-based method (SVRBM).

K2 5 ADHBEIZDONWTI, OPP F—&tw b &
PAMAP2 7— & &y MZIESHR [11] 255125 DD fold

4 gensim /¥y 77—V D “most_similar” XV v N % {ffH
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I A RN I AL L, BTCOMAEDLEE KRNI Z A
CHRETH. 67T ADHDBDT, 15[ Fold DFHT &
otz K fold WEE UK Y 7 A13K 5, 6, TIZRT.
KHIZ S AL T S ADA VAR Y ABDNYY % 5K 15
IZmRT.

% 7 Foldings of HASC classes

Fold Unknown classes | Fold Unknown classes
fold 1 | Stay, Walk fold 9 Jog, Stair up
fold 2 | Stay, Jog fold 10 | Skip, Stair up
fold 3 | Walk, Jog fold 11 | Stay, Stair down
fold 4 | Stay, Skip fold 12 | Walk, Stair
down
fold 5 | Walk, Skip fold 13 | Jog, Stair down
fold 6 | Jog, Skip fold 14 | Skip, Stair down
fold 7 | Stay, Stair up fold 14 | Skip, Stair down
fold 8 | Walk, Stair up fold 15 | Stair up, Stair
down

AL, & fold DIEMERDFIMHERHT 5. EfE
RKORILUTDO LI ITRENS:

Accuracy = IEfEL 7Y > TVEY/ 2RO Y > TV
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% 3 Attribute vectors of PAMAP dataset
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3 4 Attribute vectors of OPP dataset
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folding laundry

% 6 Foldings of PAMAP2 classes

Unknown classes
playing soccer, lying, vacuum cleaning, com-

watching TV, house cleaning, standing, as-
walking, rope jumping, sitting, descending
cycling, running, Nordic walking

cending stairs
puter work
ironing, car driving,

stairs

Fold

fold 1
fold 2
fold 3
fold 4
fold 5
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0
1
0
0
0
0

Open Fridge

6 Close Fridge
7  Open Dishwasher

Open Door
3 Close Door
8 Close Dishwasher
9  Open Drawer
Clean Table
16 Drink from Cup
17 Toggle Switch

5
10  Close Drawer

1
15

% 5 Foldings of OPP classes

Unknown classes
Drink from Cup, Open Drawer, Close Dish-

Close Drawer, Clean Table, Toggle Switch
Open Fridge, Open Door, Close Drawer
Close Fridge, Open Dishwasher, Close Door

washer

fold 4 | Close Drawer, Close Door, Open Door

Fold

fold 1
fold 2
fold 3
fold 5
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4.3 ZREOBUE S HEEEDOHERE

SRR e BER Y VAERTIZE DL SWET W5
D, FUT, FELE &R IIMHBE D B 2 D 2 O R
175, FLEOBEE G, BTOhERZ 5, £20H
T, £ TADRYZ MNVIZEMT HXTZ MVvaERERBL, R
TINVDY T AD—EERHZ D, BERY MIVZERE 3
MEERBEEMIIF LT, #2727 R1212020% 7L
MW=, FHUT A7 I AN 3 DERIZEF LD D, fH
B IR0 ERICH LTI, 12027 5 2I2/HK 20 [
DYV TN oB7-0, TNoDY v TIVOEREFLT S
RINVIFTADCANT T %I T TTRT.

ZDFHERZ LB E LTI, Zero-shot TIED AL
BEIIRIENR 2 MVERINTOREHFIETH L Z M S, 7
7 ZDBBERRAKF RG> T 5728, X |
VDOMER, 2y T =2 TIERL, 77 AMOH
LLEDMIEH U-HIE HiEE L 5.

5. T & FERER

4 FETHRARI=DHr & 2 DDOFMORER 2 AT TR 5.

5.1 #HEY Y T OHHER

AR TR U 72 0 ERBL OIS % JL S 72 i > 7L 0
HWAKERZRS. HAfEERT, RNIZFAUEERD - 725
&, BERETRRLUZ.

F I HASC T—&X ¥y bOHIKERTHS. HASC
FT—X¥w M, 6 HEEDTHIZ T A, “og”, “skip”, “stay”,
“walk”, “stair down”, “stair up” & ENT WS, “stair
down”, “stair up” IZBIL Tl&, 4 BETHH L 7= & 512, B35
2B 2 HEED ADESZ LT 5728, AFETIE, “up”
& “down” OHFEIZHIF B HIIKERZRLTW5.

FKIIWFHASC 7=ty NOHIKERTH B, fTHY
F Ao U7z “down”, “jog”, “skip”, “stay”, “up”,
“walk” @D 6 DDHFEIX LT, LS 2 HEE AT 20 %
#K9 . Tops ODHE R B L, “skip” ¥ “stay” 72 & O #EFIC
BWT, R DE > HEED topd WIZE TN D Z &b
%.“down” X “up” OHFEIZBLTH /A X (GLBERY) %
BUHENMETETCWS Z A bh 5. 72, “skip” D
kw75 N “ignore” ¥ “up” ® kv 7 20 AD “quickly”
BEE, THE UTORERUAPGENT NS Z L0
5. INSOHFEDES EVFMAT LI EVMEICR S
EFEZHND. “stay” & “skip” IZHEHT B &, &K topdb N
IZ “go” LW UHENEGEENT WS, DF D, “stay” &
“skip” OFEIBIFEE L TWAZ 2 Wbns. ZOL5KHE
BLTWAREHGEICEHT 5L, mBbEEDL VWHGET
“up” Th o7z, £72, ZOFERMN S, “up” D topl0 WIZHEEL
T HHFEE LT, “down” A& ENSD. Tk, word2vec D
N7 PIVO YA VEBEIE RO EES i T e g0 (28]
EWVWOHENRDHE-DTHS.
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# 101X OPP ¥ — X v MIFIET 217812 7 A D HGE
N7 MVEAERRT 572012, il U7 HEE “clean”, “close”,
“toggle”, “drink”, “open” @ 6 D DHFEIZX LT, FLT
5 HEE AL 20z RS SEIOERE» S ITEHEFEIZE £
72N, “toggle” X “drink” OFAMLHGEIZ Z OBE)EE O HEE
272D 5 5 “juice” X “button” 72 ¥ DHFENEEN T
5. ZDFELMEE, “drink” & “drinks” @ & S5 72 TREHIZ
K BHLME] 2iZEY, TH@ROBLME) tLTailsl e
MT & B .Zero-shot W% E 27256 THIEDEW] 139
By Y REEL VY EAWS & ZTOEWIIBITE 20
ANOHE BT 52 ¥ (INEEG R L) DAz HAW5E
T 2DEFHELW. 2F 0, 2oV OE#HNEEEZE R -
B, INSQHFENRT MVIIREHR ) A4 XY v T
D52LFEZOLN5.

# 11 I PAMAP2 T — Xty MIFHET 17827 7 AD
HZER Y NVERAERT 572002, HiH L7z 16 HEEIZH LT,
BT 2 HEE BAL 20 %2 R EREFEV RS Mo H
FHl% “cleaning” & “ironing” TH o7z. £7z, “ascending”
X “descending” D & 5 R NMFETHHMT 5 L WS HHE
NZOMRERPSE RSN 512, THEROEME) »HZ
DFERH S5 H “roning” * “driving” D & 5 RHFEIZH S
nr,

5.1.1 #EROFXEH

ZITHE, ZORIOMBRIZOVWTEEDE. ThHD
FERN S, PREIND LD ICHFHAOFRMINES & D2 HE
TEIENTETWDI W brotk., &7, RELT
i, BT 2 HEEOHITIXEIFIMC S, HINEEIZ Y25
THAROFEML] AT HHRENEEND I L, LHET
HHGEOELEFE I TEHOEE & E S HROHENE
N5 Ehbrolz. K[l BMELTE, EHT LYV
TNIRED LS ITHEERE I E T DN L VI RN D 5.

5.2 KMV ZAWEICH T 2HER

HEHEZX??21CE D5, HASC T —ZDFERE2 R 5
&, B TIEIZ SVRBM 2 WA, Ens A% 2k
ERE SN, RegBM 2 W86, BIEXZ MLV LG
WA RT R W BERZ KT 5 & 12%EEIE FA->T L
FON, HEEILIFEZ LT, W3%OKEELEL, B
PERZ RV & DEI 9%IZ DA U 7=,

Opp T—XLvy bOfEREZ RS L, SVRBM %A\
G, DWEREZAOCIEZFEOARLTNICREERESW T
EWbhD. RegBM 2 H\W5E, HEZ LT R0\
FILAEFWEZR, 21%0EEZDFREAR ELTWS. L
MU, HEEIASSZ L THRIEZIZRZIZTR>TVWEZ L
Wohrd.

PAMAP2 T —X & v bD#ERE2 R 5L, SVRBM &
RegBM i F1Z2BWT, fHIEZ LT CTWARWSIEE % H
W2IGE, BN ML E D 29%KEIZ TR > T L E 573,
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% 9 Top of 20 similar words to each activity class in HASC dataset

Activity class | Toph Topl0 Top20
down back, down”, down), down;, off away, cut, down?, shut, upside backwards, dragged, falling, fi-
nally, off;, out, slid, slowly, up,
up”
jog jogged, jogging, jogs, stroll, walk | bends, detour, half-mile, north- | driveway, eastbound, intersect-
northwesterly, walking ing, intersects, lope, nap, ramp,
straightens, swerves, veers
skip go, miss, skipped, skipping, skips | Brier, curling, get, ignore, repeat | **the Brier, Parsoid, Scribunto,
append, editpreview, manually,
redo, start, try, unwatch
stay 2o, leave, remain, staying, stays | continue, settle, spend, wait agrees, come, decide, decides, get,
kept, marry, move, sit, vacation
up back, up”, up:, up;, up? down, forth, off, start, up) 0:), aside, carrots —, finally, just,
out, quickly, start, them, up!
walk path, stroll, walked, walking, | **20 kilometres_walk, go, jump, | barefoot, climb, distance, kilo-
walks trek, wander metres, pull, relax, sit, strolling,
swim, throw

% 10 Top of 20 similar words to each activity class in OPP dataset

Activity class | Topb Top10 Top20
clean cleaning, cleans, messes, | fixing, remove, rinse, scrub- | bring, clean-up, cleanup, fix,
tidy, wash bing, washing lighten, mess, recycle, soak, tidy-
ing, trash
close closer, closest, closure, | close, closes, contact, rela- | another, busy, clear, closing, con-
proximity, strong tive, ties nection, friend, friends, keep,
move, nearer, reopen
toggle buttons, on/off, switch, | disable, double-click, knob, | ”Cite”, Rightclick, button,
toggled, toggles right-click, show /hide button;,  doubleclicking,  joy-
stick, right-clicking, scrollbars,
show /hide, tabs, touchpad
drink beer, beverage, beverages, | carbonated, drank, soda, | **soft_drink, **soft_drinks, caf-
drinks, nonalcoholic sodas, vodka feinated, coffee, cola, drink, fizzy,
juice, juices, lemonade, mnon-
carbonated
open **open_source, access, en- | Open, allow, | Access, **Open-source_software,
closed, space, spaces doors, **open_plan, | **open_content, accessible, create,
**open_source_software door, extension, internal, opening,
repository

I Z KT 5 Z & T 28%(SVRBM) & 27%(RegBM) 4
EMRF EL, B2 ML EDEIE 16%[ F (SVRBM), &
HULLKE3NICEZBDHIEL I LN TE L.

INSHOMEREFLDE L, NHERBEMANDZ L THE
MR MV ERIENZTNALEDORBERZBLI N TESZ
EWbhot, 2L, TRIZK o TY Y T IVEEE A
F2RENH DN, SEOFERNS, MHEELTDEREC
& o THAT 28%HEENEE DI AR S 7.
INSDFERPSEDE ST =Xty Mz LT, ¥D

EOBDMERPBETH LD 2ERT 5.
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FETII,

Bty b

RegBM
BAEINY P m A EREIE (k=5)
m D ERIE (k=10)m 2 BRI (k=20)

B 3 PHASC F—Xt v h&EHWEEADRE
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% 11 Top of 20 similar words to each activity class in PAMAP2 dataset

Activity class | Toph Topl10 Top20
ascending ascend, ascends, descending, | ascending, madhyamam, par- | (ascending, **chromatic_scale,
dhaivatam, panchamam allage, pentatonic, phthongos, | **swara, arching, kaisiki,nishadham,
scale) rishabham, sadharana, shuddha,
tetrachord
cleaning clean, cleaners, cleans, laundry, | drying, polishing, repairing, | Cleaning, clean, cleanup, cleaner,
washing scrubbing, vacuuming dishwashers, ironing, plumbing, rinse,
tidy, tidying, wash
cycling Cycling, *##2013_.UCI_Road_World_ BMX, **BMX_racing, **Moun-
*#2013_in_women’s_road_cycling, | Championships_- tain_bike_racing, **Track_cycling,
**2014_in_women’s_road_cycling, | _-Women’s_road_race, **cyclocross, **race_stage,
**Road_bicycle_racing, **List_of_women’s_road_bicycle_ | **road_bicycle_racing,**stage race,
**track_cycling races, **road_cycling , UCI, | cycling, cyclocross, cyclocross
bicycle
descending ascend, ascending, ascends, de- | climbs, descends, parallage, ph- | (ascending, climb, descents, dhai-
scend, downwards thongos, scale) vatam, downward, panchamam,
steep, steeper, tetrachord, upward
driving car, car’s, driver, drove, speeding | cars, drive, driver’s, drivers, | braking, burnouts, cornering,
speeding, stickshift driver’ s, drives, driving), motor,
parked,vehicle, vehicle’s
folding Folding, fold, folded, removable, | adjustable, backrest, foldable, | Dbox, **protein_folding, armrests,
sliding hinged, onepiece chamferboards, folds, footrests, heli-
cal, laminated, nonslip, rearwards,
ironing laundry, pillows, sewing, towels, | cleaning, dryer, mattresses, | **clothes dryer, bathroom, clothes,
washing utensils, wash cloths, dishwashers, dryers, napkins,
towel, vacuuming, washable
jumping **show_jumping, Jumping, dres- | **eventing, **ski_jumping, Ski, | **Show_jumping, **Ski_jumping,
sage, ski, skiing downbhill, eventing **dressage, **gki_cross,
**ski_jumping-hill, jumper, leaping,
paraNordic,snowboard, snowboard-
ing
lying bed, crying, dragged, lie, sleep- | beside, bluff, hiding, lied, scared | asleep, cheating, dragging, dumped,
ing hugging, knees, pillow, screaming,
slept, telling
playing Playing,  performing,  play, | **full_back_(association_football),| **Full_back_(association_football),
played, plays footballing, player, semi- | **forward_(football), **midfield,
professional, singing career, club, midfield, playes, profes-
sionally, semiprofessionally, touring
running cross, extending, ran, run, runs Running, cross, line, operating, | **road_running, *¥track_running,
stretch, walking connecting, parallel, pulling,
stretched,  stretching,  switching,
walk, winding
sitting FRIGRER*, FFIGOEh*, *FF1TIst*, | *F166th*, **167th*, **¥170th*, | 165th, 167th, 178th, **164th*,
**172nd*, ¥*¥176th* **173rd*, **174th* **165th*, **175th*, *ELTTEh*,
*FEIT8Eh*, **¥179th*, ¥*¥180th*
standing holding, kneeling, seated, stands, | crouching, dressed, modified, sit- | facing, hands, hangs, hung, ovation,
stood ting, stand resting, sits, smiling, unless, wearing
walking jogging, trail, trails, walk, walk- | accessible, bicycling, biking, hik- | **walking, barefoot, bike, distance,
ing, walks ing, strolling horseback, picnicing, rollerblading,
sidewalk, stroll, walked
watching enjoy, enjoying, laughing, watch, | chatting, crazy, listening, seeing, | crying, enjoys, fun, kid, kids, loved,
watched viewing noticing, scared, screaming, staring
work work:, work;, working, works, | endeavors, job, necessary, stud- | Work, creations, efforts, endeavor, en-
work — ies, work) deavours, experience, expertise, fo-
cus, oeuvre, research
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5.3 ZREOHEUE & HEREDOHEBE 2T
ZEHOHLEZ R D 7-DI12, HEMTHEUT S 7 A%
RIZELDZY, CARTTLTRLUZD U, ZORER
ET—REIZELDD.
(1) HASC data classes
F 12 3BT SV & HTEREZEH ORI R 2 KT

40 33 3%
30
20
10
0

SVRBM RegBM
BHE~RZ ML ma#Ns ML m o EREE (k=5)
m D EGE (k= 10)m 2 & (k=20)

M 4 OPP F—Xtv hEHWEEGADKE

60

50

40

30

20

10 I .
0

SVRBM RegBM
BE~RT L BOENRYT b D EEE (k=5)
B R (k=10) B EPEHE (k=20)

B 5 PAMAP2 F—ZXt v b H\WIGEDKEE

Stay Walk Jog
55 3 8 8 ¢ 55 3 8 8 ¢ TEEEE
oz @ § oz @ § oz @ = §
4 3 4 3 4 3
Stair down

Skip Stair up

-
z
o

Stny

Walk
o0
skio |

Stair up |

waik ||
Jog
Shkip

S up |
Stair down
Stay |
Walk
Jog

swip |

B 6 HASC F—Z+tv MIBIFd, HHRZ MVEBHNTEZ 5
AR BHELTE 75 AD AN T A,

#1200, BT FIVZER & SEEREAN S M VZEH D
%47 5 “Stay” & “Walk”,

“Stair up”, “Stair down”
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IZHWT, mbBIEVEFEIE T 5. 51T, “Stay” 12
LTIE, 2HFHETEVEFEN-HLTED, WAR—-R
TOHEROFEMMETSEVWEEZSNS. UL, “Jog” &
“Skip” IZFEM T H HEEIXLTWARWZ b5, £z,
*ﬁﬂl%ﬁu OHEERS L, BWHERZ MVIL “Stay” DS D

HEEIXIZ L A EVIFICHE L TWE Z e Db b, ik
FUZB L TiE, EALIZ “Walk” £721%, “Jog” #°% < H#
LTWa &S5, M6»5, TEZ 7 AICL6T,
“Skip” IZIT WA BEENZ MU N e Wb h b, £z,
F U478 2 7 ATV B EIE D EWCHEEE “Skip” 724
EWISHERIZR o 7.

(2) PAMAP2 data classes
K13 FEMERZ DV ESEEBIANZ MLV OFERERT. X

13, S BEB ORI R 2 KT

K136, BENRS MVERME 2RO K E 1T
5 .“descending stairs” & “ascending stairs”, “house clean-
ing”, “vacuum cleaning”, “ironing”, “cycling” (ZH T,
WHIMLWVHEGEIZ—ET 5. 512, “vacuum cleaning” (25
LT, 2H/HETEVHEL -HLTED, MAR-R
TOHEMOBELMEITEWEEZ ONS. £/, FALIHEE
DHEE RSB L, HASC T—X &y hDEED ST & Fkk
WZIBMENR Y MVIZHART, BRI D D, “descending
stairs” D & S RBHH I Y 7 ADEENH B Z b h
5. X 7h6, “vacuum cleaning” & “house cleaning” (&
1782 7 ZZBRR <, BT 59 Y TVEBDE N LA
Dird. E7, FUTEIZ 7 AL TV B EED E\HEE
1% “sitting” & “running” & WD FERIZ A o 72,

(3) OPP data classes
OPP 7 —XNDITEI 7 7 ZAE 2T 11 DIFET 5. K??
WEMEARZ M VZEf & RO R 2 £ T

K1ADS, BYERD PIVAEMEFHRBERS PILOLL
WAEITS. SROMERIZEL T, REEVHEN KT S
HEEDIFALIX IR D o T FBIRFEDOHE 2 L 5 &, HASC
T—X%tv h& PAMAP2 7 — Xt v DAk R DY
B LEN, DMRHED AN, BERT FVERIZHEAT
“Open Drawer” % “Close Drawer” 7% £ OSH 2 5 A
DIFEWNL AFIET B b nb. 8 225, “Open
Dishwasher” £\ 517H]2 5 ZIXKEZ “Open” D3& £ 5
782 7 A BWTHMUT 2HENS W L 3bnr 5. [
UATE1 7 7 AR T W B EI G E W HEEEIE “Drink from
Cup” ZIF & WHFERIZ R 572,

72, OPP ¥ — X DI7# 2 7 A “Open” & “Close” %
FW7-85 & 2 D HZG (“Door”) ML AL THS. T
DERITIEHR UK, kEFBIEAERLU TV 2 OIRRE
I, attribute IZ “Open” 72 & DE)FAHS? T, embedding 1%
“Door” R EDHZFRITH B Z L0 n5. £72, embed-
ding region vector 1% attribute & [Aff “Open” 7% & D&
MR N EERFIZ A 5 TV D T EAER S SF AN S .
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£ 12 HASC T—&tv MNMIBWIB, K77 AZEUT S22 7 AL 3D, EXEERS b
VEERN, LD T b ILRBIZERIA.
1st 2nd 3rd 1st 2nd  3rd
1 Stay Walk Jog Stair down || Walk Jog  Stair up
2 Walk Jog Stair down  Stair up Jog Stay  Stair down
3 Jog Skip Walk Stair down || Walk Stay  Stair up
4  Skip Jog Stair up Stair down || Walk Jog  Stay
5  Stair up Stair down  Skip Jog Stair down Jog  Stay
6  Stair down | Stair up Skip Jog Stair up Jog  Walk
£ 13 PAMAP2 7—Xtvy MBI 5, £ 7 AIHMT 52 T A L3 D, EEE~NS
FOVZEEIN, HDSEN 2 b OV RBZER-IA.
1st 2nd 3rd 1st 2nd 3rd
1 lying standing sitting watching TV descending stairs  car driving ascending stairs
2 sitting standing computer work watching TV descending stairs — ascending stairs ~ standing
3 standing sitting lying watching TV descending stairs — ascending stairs  sitting
4 walking Nordic walking running descending stairs | descending stairs watching TV playing soccer
5 running walking Nordic walking cycling standing descending stairs — sitting
6 cycling running Nordic walking walking running standing vacuum cleaning
7 Nordic walking walking running descending stairs || watching TV descending stairs ~ walking
8  watching TV computer work sitting lying car driving sitting computer work
9  computer work watching TV sitting standing playing soccer descending stairs  car driving
10 car driving sitting computer work standing descending stairs — ascending stairs  lying
11  ascending stairs descending stairs ~ walking Nordic walking descending stairs  folding laundry sitting
12 descending stairs | ascending stairs — walking Nordic walking ascending stairs  car driving sitting
13 vacuum cleaning | house cleaning folding laundry ironing house cleaning folding laundry sitting
14 ironing folding laundry vacuum cleaning  house cleaning folding laundry ascending stairs  standing
15  folding laundry ironing vacuum cleaning house cleaning ascending stairs  ironing descending stairs
16  house cleaning vacuum cleaning  folding laundry ironing vacuum cleaning  sitting folding laundry
17  playing soccer rope jumping vacuum cleaning  house cleaning descending stairs  computer work ascending stairs
18 rope jumping playing soccer house cleaning ascending stairs standing sitting descending stairs
K14 OPP F—Xt v MIBWS, 277 AHNT 52 5 A LA 3 D, EWEERS bV
ZEMIN, BRI T S IVRBZERA.
1st 2nd 3rd 1st 2nd 3rd
1 Open Door Open Drawer Open Dishwasher  Open Fridge Close Drawer Close Door Open Fridge
2 Close Door Close Drawer Close Dishwasher  Close Fridge Open Door Clean Table Drink from Cup
3 Open Fridge Open Drawer Open Dishwasher  Open Door Close Fridge Open Door Open Drawer
4 Close Fridge Close Drawer Close Dishwasher  Close Door Open Fridge Close Drawer Open Door
5 Open Dishwasher | Open Drawer Open Fridge Open Door Close Dishwasher ~ Open Drawer Toggle Switch
6  Close Dishwasher | Close Drawer Close Fridge Close Door Open Dishwasher  Close Drawer Close Fridge
7  Open Drawer Open Dishwasher  Open Fridge Open Door Close Drawer Open Dishwasher  Open Fridge
8 Close Drawer Close Dishwasher  Close Fridge Close Door Open Drawer Open Door Close Dishwasher
9  Clean Table Toggle Switch Drink from Cup Close Drawer | Close Door Drink from Cup Open Fridge
10 Drink from Cup Toggle Switch Clean Table Close Drawer | Close Door Open Fridge Open Door
11 Toggle Switch Drink from Cup Clean Table Close Drawer | Open Dishwasher Close Dishwasher  Drink from Cup
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7z, REZMNMATEREZILT 5 L, semantic vector D&
WD FIRITHARTRIZHELN VN Z 2D 75, 2D Z
5, “Door” ¥ “Fridge” & WO EWAHKETT — X025
KRATHE 7 7 ADEMIEZESINT VWD EEZOLND.

R 15 BUERZ MLz TNOEMOBLE. BEE 2L, X8,
7,6 WS, RBBLT S22 I AN KT L5207 ADEEG

HASC | PAMAP2 | OPP
DAY MVREL | 4/6 5/18 0/11
DHANRZ MV | 1/6 8/18 2/11

£ 151%, BHERZ MVZERE ZNLND 2 DDZER &
DEFEEMEEZ R LD TH D, DR MLVEEE R
72, HBEKEEDEW OPP ¥ — & 2 W54 OHEE
X0 THD. ZDZehs, HTKEE L ZERELEDOFE
FiaweEZo5N5,. £/, HASC T—Z L4 D 2 DI,
THISIE R S E- 54, HUENRW ELTWSZ & bnb
DTS, HEEEILTSZETREERY MVITEWE
MizhsE52 R Ex16N05.

54 EROFED

REDHRZ2F L DD, oY {THEEHE Zero-shot %
HFIZBOWTHBERE2M VWS Z 2 IZEERZ ML e R
T, IR 2 R EE T L TRIFDORES LS
WXZNUEDOKEEAR2BLZENAETHDLZ BN bh -
To. E7z, DWERBIOKEVEERZ MVIZHETH 55
&, TOFRKIZEMERZ MVOZEM LT WS &S B
Th 2NN DH 5 2 & WEMBLEDO T ORE R 50
Moz, TN&Y, HWERZHA VWS Z EIXEERS b
EHWAGE LD, FELZEDITEFR Zero-shot 7%
DFEMMIZ, K OBENT, BENM EOWREELDH S Z
EWRTESLZ Db o /.

6. EXE

22T, AREOERE D, MR EHWZEE, &0
XD RITH BHEENE S ND D0 % O, Witd 5.
SEOFER LD, KITHZEE LT, DEMEHOMEEZ
JEF5Z e TR MVEMIZBTETWAD TR,
, LWOBRITH B, iz, SHOBLELLTEDLDS
IRERRBE WD Z L THEDORWRRY 7 AHEENT
EDLZDONPIZDOVTHEELTWL., ZD 2008 E 0T
572012, SRERTEERS MVER LD EWEENE
SNTHEY, fHEEILTSZ TR MVEITED
HERE L EL > TW5 OPP T —X 207 5.

6.1 OPPF—%tv NDHERDER

9, INSDTF—XOFERED, DEEE LIRS
R VD& S MIZDOWTHEL AR, 77, HAlT 2478
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7T ADHAMBED > TVWD Z LITKD Wz, FEL WA
DRNZ, TOTF—RDFHZ 5 AT DOWVTHIFT 5. OPP
F—RIZEENEFEZ I AL, &TH B + <47
VxR EWHRERIZ o T WA, X 51T, BjFEMNESE
LTWaGE, /-4 7727 MDPEELTWAES, 7
EHALGDLEDVED ZTOITH 7 T ANRNELLHB. HlR
X, B “open door” ¥ “close door” &4 7Y =7 MZH
LT, EEMPHS. “open door” & “open Fridge” (&4 7
Vs MIBEALUTEE D S.

INZEITICHAZ T 2L, R THELT 21782 5
ADMAIE LTI, A7V 7 MZIEHINTWSNX —
VLW, UL, fEEARZ MVIZEEICFEH STV
NR=UD%WN, ZHIZDWTERURERZM 9 2 W
TS 5.

3AMITHIRARZLS1Z, 2 DU LOHFENMALDLE 5
T-HEEDGE, KRR MUIX 2 DDOHFERZ M LD
HroTWwbd., Lo T, MEERBHIZEWTIE, “Open
Door” & “Close Door” DHGENRZ NV “Door” £\
BAGEN T MV EFMZIEL 72 5. [ARRIZ “Fridge” &\ 5 H
i % FulZ “Open Fridge” & “Close Fridge” i< 72 5.
UL7zdio T, iR BZEMTI “RLAEDELZ ATV 2
b%ﬁb%%ﬁ@if%étmﬁlttmém@E)b

L, # %L 7250k, 3.4 8Tl 7z &5 B
DDA D A% R 72728, “Close” D & 5 78 % dud
ELTOY Y TIUDER BT, BFALNEERRE LT
L HEERZ MVARZ B (9 D).

F7z, EHERZ VB Y bV e FBRIC BRI H
SNHELY FIARRSNTWE I e Dbhb, IhHDZ
EM5, 5L TAT Y MIERHUEEEZ AW
1B EDTFEMBENPBE VD PIZDNTERT L. TOH
e LT, OPP F—Xt v M, Wikt IhEENT
B, THEEE IR B ol EE AR EE
ThoroThdeEZONS. £V HFNTHRITZ2DIC
BELREER D - 7256 ,%@%@%’%E?éﬁ%@
WERE BEORE) PRVWEER LS. SHOEE
&, BHERZ MLOE %m&b»@kﬁ&ﬁ@hﬁiﬁj
V7 MIHRTEFAIZBEVWTIEWVWNEETH -2, OF
DE—YavOHATOREIZE~>72. LirL, Ui
T — XZEFNTIE, PFICEEIZHARTA T Y 27 SO
KA wa%zemé 2FD, LYY TF—REMANT
27 ANKT 5 L THEHELREE L ERRZ PVATY 5
AR FET B ECEHEERRSEN T 555D Zero-shot
E2IROREEN FIZENREEEZONS.

FeHdE, SHA/MELEA VWS ET, Wikipedia ®
EORKEE =R 2AZANT, /1 ARERLDIENEE
U IS E LT B Fikk L 528 T, ANDRETOITE)
DFEMERZ b Lisit Wb DIz B EEZLNS. LAL,
BN MV EBADREEZBETZOIE, 2T —
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R DEELRFEE L FAD, HELRHEEZ © DBIRNY
MVIZT 2REDNHDEEAZOND.

7. FEH

AKFTIE, Y1788 D 72 O D Zero-shot F &Ik
ZBEWTHOBMERZAVWE I L DRE LR 21T - 72,
Wikipedia &\ 5 KR — S 20 S ER I B BN Y
MVREZAWS ZDHETHD, KilDESSL ) A
ARFBERT B7-012, HHEEILT 2082 MVIEEZ i
LU, $HEEIETREOY Y TV, HERERE B
N7 MVERAWTEZFEO RS 5 AHEE LLERFEG, Bk
7 NIVERIOBEUE S, 2117577,

el (C|0OSE DOOT
Open Door > Open Door

Close Door

Door

Open “\ / s Close Open

Fridge Fridge

Embedding vector Embedding region vector

9 DHINRZ MVRBIZERM (f) L7 VR () O
7T ADNGED JRRNDHLE. HER T MVRBZER T, “open
door” & “close door” ANEWVDIZH L, 43ERARZ MVEEIET
1%, “open door” & “open fridge” A%\,

TORER, DAY NIVRED SR MVEERIZY v S
VRS 22 & T, BHERZ ML EEZEDBERE SN
52k, FHBIERETIC AR TRAT 28% 4 @k Db bk
NEOENEZZ L, BHERZ ML OZBRSEDUE DY E <
BBIZL, Bbrolz., ITNSHRERNS, vV 1rEhERH
Zero-shot & FIEIZH LT, 48RRI MVEREZHWS
2, FETERT DEMERS MVIZHRTESITEA
HEETH D, ISIBERT NV EREORBEIIMETE
520y, U TEHRGGROERAEO &R T
BETHhBILr2RUE. 61T, U T—REEKRRY
MV, ZNEFNOREEDOHIZFEL & 5 RIERVPEENS
54, BEXRZ MV EOVEWEERGESNE Z Db o
2. ZORRIX, &y YITEIENR Zero-shot 20T 2%
BDT T AERPRERY VYT —XDEEIZE > CHEE
Thd. IN6DIehs, SkiE, KD EBUTMIT 725
iz, WEOSWFEL2HIET.
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