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TIVr—=varvo—28 LT, 94707 08H5. 71
Jazeid, HHERND, CARTFEIZ, Y SWOR
MAEBPL-O» %2 THEDTHS. 71707 F—
REEMIIEHATEIET, TOANIL > TEEEDSHW
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STz, SR 2] DEEiERIEHRZ WS FIETIE, SenseCam
EIENZ T =T T TN H AT EAN, 50 Iz —mg X
N7 EHWT, “Bating” * “Drinking” 72 & DFf 23 O
HRHEDTE Y 7 A4 e U, @Al#2 HMM(Hidden
Markov Model) 2\ 2 Z & T, &f7E)Z I AD S5 16
D27 ATHIIO F fH 0.9 DAREZEKL TS, X
R [3] DE MR & NS & W & LTI, Nishida 5
12 & o TR T - ik O HE 416 2 IR E S 5 & B
HEREL RSNz — A [4] VT, “Cleaning”
X “Cooking” 72 £51 9 DITEI 27 5 ADFHNZEWT, il
#3#1Z DNN (Deep Neural Network) % i\, &lE, > 7 b
BE& BT 1 [sec] & L HERHED, HiRd 7V —L%
ED11 TV —LT7 L — LU TEREHL, 607
BN OGN T 86.3% & K L T\ 5. SCHk [3] DFEERT
1&, #lERIC DNN 2 WA iz, g s U T SVM
(Support Vector Machine) H i\ 6 TW5E. ZDH5E,
HiR D 9 DIFE 2 7 ADMIZ, RFIRIMTEID Other 2
7 A% MA TG 10 DIFH 2 7 ZDFBIFEERIZEWT, 60
[sec] BN DFRGEHE T, DNN 2 SVM %# 5% E[F[ % &\ 5
FERZEH/TVS. L2LRD S, fEROMFETIE, FEL
TATE Y 7 A0 TFEICHERZ L TTH Y, @i ge
T 580 T ADEFME DA MR L O G BNV 5%
R OBR O RIE D2 472 &, FefEiR 70 70 P ARES
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NERTEBRD o7z, F7z, RISk 3] icBWT, &1
W 51782 7 A0 %S 5 L WO BE» S, BB
RKROITH 7 7 2B+ Tl o7z, £ T, KWET
&, BERHMERHLOBOEY)RARROME L, 17817 5
AR DORHERN LDOERE[L72D, BBNEI 7 AD
FEMEOMEICEL TaN 2T S . ANV EHRE U
T, DU =7 7 7 )VIATH AT REZR 5B HIZ
EHT 5. TET— XL BTEHAITIE, AT LK

UTHADEELZIFIZ W E, SEHICEENBIELE WD
A2 ZeNTEDLL VWS 2HENRD .

AT ET, ~AOBWBRHICLDHE ST —XDIL
£E2FW, AFRTHELEGFEZ 920 T L% FAWTHE
BERRE AT - 7. BRI [3] DFEESE L, ik
BEgr LTIV axrvary®ODNNZFHEL, 1 7L —
LEDORBAEFER U=, OB, REEREoZEIEEZ 21k
THEBZ LT, WYRBIEOMAZITo72. TDHK, {7
oI Aot N EERHED, /7 7 ADWE
WRUTCHEN Y S 2AX) v 721752 8T, Rilkdgs
T ADFEMMEZ AU L, AN E AR DV TH
MMELTD.

2. BEERE

AEITIE, HBENEHRIC X STEHINCR S THMHT 5.
HE&EOSEIZEL TE, MBKLX 222 LT, B8S
RV M43, SAD (Speech Activity Detection) 72 & 534
5. BEANY MBI, WU ZREENS, ADSHL
EREDNRETHEEANRNY MM HRAITHY,
SAD (R U < i U 72 BB & 0 5 ADEE L TS X[ %
M4 5222 ThH5. Ohishi 5% Peng 5I2E->T, &
BESEHAVEZEEA XY o TNz [5,6]. [
UL BEA XY MFHHIZBE LT, Temko 5 IFEBRE T
HINEGEDH NS, FT2MHOLEXREET S ER
EDOREDHEA XY b OFEERE & & OMMZ, SVM
ERHWCHMU (7). £7z, Zhuang 5IEAUCT—X & v
FERWT, B8Ny MRIICEHALRREEZHNT
SVM-GMM-supervector [8] Z#HE ¢ 5 Z & T, #plkE
WI0%LAEM E$T5Z &2 mRLTWS 9. —J5, SAD
BMLTHEZ2KDOMELRLRINTED, /A XITHEHERHK
fifiEL @ SAD & LT, Combo-SAD #'% % [10]. %7z,
GABOR * Combo 72 EH4 WRER Z A GHES Z &
T, /AADELRU > 722EFE I SAD 2#HL, /A
A2 BB 210 LT 2Tk [11]) BREI N TV S.

—%H, HEEZRMAUZ ANEOTEZFIZEL T, Ziael
5 SAD X F—TU - Yy F U IBREEHHTHILT,
MR =T 4 VIR —T 1 v F e X ORBOHI %
To7 [12]. ZOWRTIZ, &30 HDDHEFHOM T2 R —
R TNT NA AT U7z ProfLifeLog 2 —/S A% FFH L
72 [13]. E72, Mo FEEEOEFETHRT Y S AT LD

I
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Mgz HEE LT, KFEE—HADIHEDY Y3 TD
EEOKT 2R LT — X 2HWT, &5 —X &I
FED 62 —F DT O %17 - 72 [3].

WA FEIZBEL TR, E8EHROSBIZE VTS DNN
DHMAPBATH Y, HlZIE, BESTHHEIIBWTXA~Y—
74 VTIPSR I NEZTELSBLNIZARZ b T T L
D 2 RuE G E ATTE UTHMAL, CNN (Convolutional
Neural Network) Tl 217 5 78235 % [14]. 21—V D
TENFREICBEIL TS, DNNIZXB#A 2475 2 & TEHW
WAMRER B SN D Z e E I L TWS [3].

LEOMEDSI bHESTOHMEZIT > TWVWD DI
[3,12-14] TH O, 22V T T TNTNA AHFEHZED
TEIOHMNZIT>TVWBHDIX 3] THBA, Tho D%
Tk, FICHEAFECBELTESARY T N TE D, il
WHR T T ADFENRELNEY, SERBEOMN S+
bR TWRY., ZOOARMETIE, V=777V T
NA AFEFZOFTEN R BT 2 DIZ R HE FOINEZ
7V, D OMBIERIC B W TRHBERMEORIE2 2L ¥
52T, WYRARRBIZOWTHRET S, £/, &FH
KNRT T ZADELNEEBEEN S 2 A XD V712 & > TR
{EL, #ACERBREMEZ W THNRT 5. 22T, &
BWRRD Y T A AT OEFEFHREL LW o727 7Y
F—ravIiZ@EUZE DR L.

3. ERICHVWZHAES T —4% DI

FERHT — 23BN 1 2R L2, T — X OIERITI
Y =7 7 7)H AZ (Panasonic, HX-A100) % FJf L 7=.
WREIMNBOA Y =Ty 72T 2T I TINAAT
Y4787 VEHTIZESEL, AEPEREREOHHE
7B B % 4T o 7. #EBRE 1% 2, 3 HFM MR % 10 H
fifelr, 22 RHEOEFFEWEGT — X 2Nk L 72, B
T =X X MPEG4 TR THRIFEL, EFT—XIE2F v x
WV, Yo7V VTR 48 kHz, 16 bit &L TINERL
7o, BREEATE, KRFPOMEEC A7 2TV 7T, #HEBED
HERETH -7, BBIERICIE, BEGT 22580
HUEEETF—4X%, 16 kHz i2X VYT o U7
EDEMANS.

T — X DINERE, WBREAEVTE S I ADT )T —
YavEfFol. T/ 5= a VIFEEGICS U TERL,
BERE TN ER U 72 Byl T — R 2 BIR U D35 T8) 7 T A
5 UEZ. ZOLE, T T7—33vDTR)VIRET
%% (2,3] 2%, HXOEFGTHRELDZODT 7Y
F—=2aVIiZEUI I ARRE L., T/ T7—Y3a Vil
o TREGENSEFTFEZ SADT )V A8 FEIEHTH - 7.
T8 SADTRVO—ER1ITRT. 22T, B4
D7 ) F—a izl ELAN [15] ZFIH U 7.
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Table 1 Target classes of everyday sound when window size is 8 [sec].
Index Class name Notation | Index Class name Notation
1 desk work DSW 13 play with smartphone PLS
2 Q&A in presentation (listen) QAL 14 Q&A in presentation (give) QAG
3 talking TLK 15 rest RST
4 presentation (listen) PRL 16 announcement ANC
5 cooking CKG 17 shopping SHP
6 meeting MTG 18 presentation (give) PRG
7 transfer inside a building TIB 19 wait for something WTS
8 eating lunch ETL 20 washing something WGS
9 English lesson EGL 21 teaching TCG
10 transfer outside TOT 22 preparation of presentation (listen) PPL
11 sleeping SLP 23 study STD
12 speaking SPK 24 office work OFW
® 2 WHERORME
4. H "%"iEl': =2 ¢ TEI S A @E—gﬁgu Table 2 Experimantal condition.
41 S %zﬁﬁ:— A 782 7 7\%29.'&'(.51‘%’9 22 [
e . T L FEEA 4-fold Cross Validation
AIHZETIE, XHR [3] 22#12, HERHE LNV - (MFCC12 %05+ power) + A+ AA
27 ADHMELTD. HWAMEROEMEEZR 22T DT, BTy SR | 16 kHz

1812 7 Z DA 60 [sec] DEHEEFE 1 TLe L
Ty FIVEACERMT S, R LZHESE T —XE7 7
ABIZHEIL, HEU-HEET 22 0HBELZRIFE
TV =LY 7 NCREEMB L. BEET—2%220 5
A AEIT B, BRIV 7 ADEGEIEZDE
WDT T AREDT, BiREFEUREIZZRE LS 120E L
TW5., TOLE, BIBIZEDRWI FARER T 711
DRIHZH > T, TDBHBED I T ADE 2 EDE I ENT
ERVWESIE, TOTF—XIFRVWTWA, FEEE LT,
N —ZEG T 12RTD MFCC £ D A, A? BED,
G 39 T OREE R AT 5. FHERRCIE, X hz
FiiE % 7 L — LT LRI AT 5. — 75, iRk
7 V=L T I8 2 S ADHERITR, T
NDET L —LDIERROLEIRIZ X > THEY VT
DITE 7 5 AR RET 5.

4.2 #HBFDOFE

AROE Y, #WAEIZIE DNN 2\, 2y 7 —2
DG, R3IDEDICHEL. diEihe 7 — FEiZ
FATIRGE [3) (CHERL L 7z, 7 L — L T2l 2175720,
AJ/ — REUT S EREEO e E L L, )/ —FK
PO R L 3217827 7 ABEFE L.

RS BT 4-fold Cross Validation TFMiiL 7z, %2 5
ADT—=RIFH Y TNVEATT VXL 4538, 1D
fold 27 AMTF—X &L, TUPUNDTF -2 E2FHT—X
U7z, 60 [sec] Z2IZ1H YT LTWBID, #kii
REHIAYE T 240 [sec] IZHi7z70\\ 7 T 2RI R S R
U7z, R1TIZAEIES.0 [sec) D& EDORHANRT T A% £
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Table 3 Structure of neural network.

AN — R 39
RS 5
gD 7 — NE | 2048
W — R 24
TEMEAL B ReLU
FEITKRY 78 500

ez, R1ICBWT, Class Name (23 R782 5
A4, Notation IZZNFNDT T A% RKTHEETH 5.
T, WEEN-T—&I%, 77 AT ICHBEEEN
RKELELD, LihoT, FEBRTE, 7—4%2F857—
RETANT—=RIZNII T, BREFET—XENL VWD

FAZEDLETCT Yy TH T %75 LT, ¥H
F—RIZBWEE I AOHBEEE 2 —L U=, #H

MREIZE 7 7 ADHAEICH U THERHEEZEAL U
HEAN & FY (WA, Weighted Average) & BHISEYS (UA,
Unweighted Average) ® 2 D TaHifi L7z, > FIVEALD
ARG A SAMPLE, 7 L — AHALO#AER % FRAME
LERTB.

4.3 FHHEHEICS T2 RIBOKE

9, REEMEORIFEEZER TRIEREZITS> 2T
BIEOHEEZRAE L 72, FHRIT 7LV — LT L OiBIERI
Lo THHMiiL 7. BilE%E 0.5, 1.0, ..., 16.0 [sec] &ML
722 ED UA (FRAME) OB 2K 1 12RF. AFEBRT
Z¥ 7 Mgz BIEOFDIZEE Lz, HEEMTIZEWT,
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Table 4 Number of output nodes to window size.

AiF [sec] |05 1 2 4 8 16
J—FR¥ | 27 27 26 25 24 24

50 -
40

1 R EMHIC BT 2 BRSNS 5 EBIE 0L

Fig. 1 Discrimination result to window size.

BEORIIZRD BWT — X IRE, »OMuldHoFE I
BWCTADEPTERP 5722 7 2B U TS L T
570, BiEZZ LI EIBRIEISFMFITEI>THII/ — N
NRIRE, K412, ERFEOLEDOHN /) — NIRRT,
FRED, BIEEZARESTEHIET, 7V—LT LD
AMERED I g2 Z e ibrs. 7z, RiE% 8.0 [sec] &
U7zt EmbMfeni|m<, 54.3% OFIMREDE 5 Nz,
BIRERELTEZ LITL o TRBEI I B 8H & b
T, %277 AZRHENT 2 EENEN 1 D207 L —LAIT
FNPITLRBIENETOSNSE. —F, RBlF% 16.0 [sec]
&35 & UA (FRAME) i34 U724, ZHid45 E 0 FEER
TlX, HEET—X% 277 AFIZNET 58, & fl]m IZRD
BV TADERXMIFBIBEERLICRE LD, Fd
5205 A% BHIRTHIEL TS0, HEEDZ 7 AD
ENEEND TV —LOFEVHEIMU, T Ok X
NBE7V—L0IMLz72bZ Bbhb.
7z, AIE 8.0 [sec], 7LV —ALT T b 4.0 [sec] D& ED
YU INVEOBARERE L5 ITRT. BT TITEITS
MRS RIIE 7 U — LA OFHRIRE RO S BIR CIRE S DA,
TV —LZ L DOFIEECODOTEABRIZER L. R
;b Y2 TOVRAL O BEFEIZ BN TR, 24 DFRFENR 2
AUZX U T T 63.0%DMREN R S 07z, £5IZTDOW
f,ﬁ%x%@ﬂyfw$&®w&i EHT R L,
lunch” % “presentation (give)”, “washing something” &
100.0% IEL L #Ml TN TWBDIZH LT, “talking” &
“rest” XL EINTVWARWZ L2390 5. ZORAE
LT, BRMTOLEMENZEIT SN B, “cating lunch” %
“presentation (give)”, FIER U
it (“eating lunch” IZ K#ED A7 =7V 7, “presentation
(give)” IZWFFEE DY I ZE, “washing something” |THERE

“eating

“washing something” &
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HEDHRLE) TIREINTVWEDIZx LT, “talking” &
“rest” 1Zkk2 RRILIZBWTINEREI N T WS, ZDHER
TOERMEDZEDN, ZO XS RHEMNEDOEIZKELBHbo
TWabEEZHN5.

5. BRENRYI S ADEZTENLELEDOSH

5.1 M54

WAIERE D Ic A AR REEOMEFZ HEEE LT, 4
HiCTHA L ZREEIZEDWT 7 T A O F 2072 58 0E
EONLUKE. £9, 272X A& o THRIEEZM |
DRHBNGR 2 7 A D2 L L7, HERBHEE LT
¥ MFCC ##fH LU7-. Z Z T, Section 4 TEM L 72
BARZ MUET7 V=20 k> TS 57280, Rk
FfEHL UTHEINS. ZDD, 7I7AR)VIITE
WTIEEARFTN R 7 5 AT SN MFCC DX

ML EREMEE LTRALZ. Lo T,
o1 X
fc:Fchn (1)

¢ n=1

THbD. ZIZT, for WFHRI T A cDnBEEHDT L —

LD MFCC, N 13275 ZcD7L—18, f 13iR#xd%

75 AcDMFCCDTLV—L¥HERT., 75AX) v

“i&ﬁ*?@uiofﬁw IEARDZEEIZIE Ward ¥
WL BFEEEFIAL .

5.2 TR
FERINEPEREH 2 I1RT. MEb, Ry 72D
ELHIIW ) —RTAkEL 221885, —DHDES

IZ1% “talking” % “presentation” &\ 7= #ERE RN P
SHEOHKENRL L EENDIITH I TARSEINTED
(UF, ZD#EE % Speaking Group &tk 9 5), —DH
DEATRZTOMD 2 ZARREHINT VWS Z &by
5. TOMDERT— XK, D “cooking” ¥ “transfer
outside” 7% & D LIS E RMEZT B K EWTHIZ T AD S
)V — 7" (Noisy Group) &, “sleeping” % “desk work” 73
EOHRBBRIECBT 247827 5 AD 7 )V — 7 (Silent
Group) IZp#IEN 5. LD 3 7V — 7 HORGHEDE
WERS7ZD, KR5DEITADOY v T NVEORBEE S
V=TTV, V= TEHIZE DRBMTIGE KD,
ZOREREZE6I1ZRT. T & D, Speaking Group @ UA
(SAMPLE) HMt1 2 2V — T R TR Z & A3 H 5

¥ 7z, 3 7 & Speaking Group IZ&EH U 724 D Con-
fusion Matrix TdHh 5. 7272 L, Speaking Group LASF~
DR E D D728, KT DTS DA RO AEHN
100.0%TRWT T AEFET S, 22T, R 7
ADA VT Y 7 AFRIIZHINT B, KT ED, Speaking
Group IZEHEENB 7 T AL, IFLAYDI T AIZBENWT
A U Speaking Group @7 7 AR INT WS Z &8
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Table 5 Result of discrimiation experiment.
class Name fkfiiRe (F) HWESE | FRAME(%) | SAMPLE(%)
desk work 18470 32 40.2 54.0
Q&A in presentation (listen) 13645 22 42.7 52.9
talking 10658 56 0.6 0.0
presentation (listen) 7948 14 82.6 95.7
cooking 7265 28 55.3 68.5
meeting 6707 9 28.1 31.9
transfer inside a building 4702 57 13.7 15.8
eating lunch 3635 87.1 100.0
English lesson 3085 61.1 92.3
transfer outside 2737 17 61.5 81.8
sleeping 2526 87.8 95.5
speaking 2075 70.6 97.2
play with smartphone 1208 11 80.0 95.0
Q&A in presentation (give) 1079 2 28.6 31.3
rest 1037 17 7.6 0.0
announcement 947 7 41.1 56.3
shopping 919 3 76.3 93.8
presentation (give) 647 1 94.6 100.0
wait for something 597 10 67.0 75.0
washing something 371 5 82.1 100.0
teaching 357 2 33.9 25.0
preparation of presentation (listen) 311 7 35.7 75.0
study 261 1 33.9 50.0
office work 253 3 16.1 25.0
WA 51.2 63.0
UA 51.2 55.6
R 6 3B IATNV—TENTND UA (SAMPLE) . singing
Table 6 UA (SAMPLE) in 3 groups of activity classes. Eng{:i.“ ﬁaﬁh
8] |cew0rk
Speaking Group | Noisy Group | Silent Group transfer lr{s#de a ufé]
UA(SAMPLE) 57.0 65.1 777 preseO?"? ive)
Q&A iIn presentatlon IV
. resen IQI"I Isigniﬂ
BB, fEoT, AMETHEL-RMNEGs 2% £ Q8A in BREEAETRH thiay orey
i & <EBIT 5728121%, Speaking Group IZ& EF N5 w:sr':er mﬁwr%’: =
T8 A% RHTEEHBROEAVPRETH D LE play wifs smaglp?‘i&ge =
ZH6N3d. HilZIE “presentation (give)” X “presentation ppre&are f?{vsf Y
(listen)” 72 & TI, HEFL TV BHEENRR LD, FFH s?ﬁ Ea%ﬁi
W#a ZBT S HBROEADNEATHE LEZ SN, eating somefhin
%72, Ziaei 5 [12] THONIZRRONED X 512, 3 o @ —
IHRDE A% EE “meeting” ¥ “speaking” 72 & D7 FHIZ wash%&‘gof}gﬁﬁg S-E‘ji
IR TH B LEZONDE 20D, SHITREEOERIZE m?arﬂ%r(w cg
LTHBi 2175 FiETHS. - arge
oy ic papssopet
6. 3'3 1’) U I preparation of pre ntatlcrn

AWFgik, EETEHOREL 26T 7 7V r—v 3
vOEKAEBEE LT, Y27 I TNTFNAL ATIERE N
HEET— 205 5AEDITEHE 2175 72O D EL 4
M7 M & 4T o 7. BERE 1 ATk o TR S N7z 22 I
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en
preparation of pregerﬁa‘ef%n glvg

X 2

T8 5 ADRERER 2 7 AR v IkER

Fig. 2 Result of hierarchical clustering of activity classes.
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* 7 Speaking Group X85V ¥ TN EORFATH (%)
Table 7 Confusion matrix by sample in speaking group (%).
R I

QAL | PRL | ETL | EGL | ANC | OFW | WTS | TCG | TLK | MTG | TIB | SPK | QAG | PRG | &&l

QAL | 52.9 | 304 0.0 0.0 13.3 0.0 0.0 1.3 0.0 0.8 0.0 0.8 0.0 0.0 99.5

H | PRL 2.9 95.7 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.3

ETL 0.0 0.0 | 100.0 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100.0

EGL 5.9 0.0 0.0 94.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100.0

ANC | 25.0 6.3 0.0 6.3 56.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 93.9

OFW | 0.0 0.0 | 25.0 0.0 0.0 25.0 0.0 25.0 | 0.0 0.0 0.0 | 25.0 | 0.0 0.0 | 100.0

WTS | 0.0 0.0 0.0 0.0 0.0 0.0 75.0 0.0 0.0 0.0 | 125 0.0 0.0 0.0 87.5

TCG | 0.0 0.0 0.0 25.0 0.0 0.0 0.0 25.0 0.0 0.0 0.0 | 25.0 0.0 0.0 75.0

TLK 1.1 0.5 19.6 | 37.0 1.6 2.1 1.6 4.9 0.0 0.0 0.0 3.8 6.0 114 | 89.6

MTG | 1.7 10.3 0.0 2.6 7.8 0.0 0.0 0.9 0.0 31.9 0.0 | 39.7 0.0 0.0 94.9

TIB 1.3 0.0 18.4 3.9 3.9 0.0 19.7 3.9 0.0 0.0 15.8 | 0.0 1.3 1.3 69.5

SPK 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 97.2 0.0 0.0 | 100.0

QAG | 0.0 6.3 0.0 6.3 18.8 0.0 0.0 0.0 0.0 0.0 0.0 | 6.3 | 31.3 | 31.3 | 100.0

PRG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100.0 | 100.0

MOHEET =22 LT 48 DFEHBHLR I T AD T N)L [8]  Campbell, W. M., Sturim, D. E., Reynolds, D. A. and

5L, WBERET S 72,
fr:“:mm BHEGTHI L CTHREL

, ZBlE% 8.0 [sec] & L7z& ZITHEHW

AU SEER T IR E R
REMEDOME 217> 7. FiRE
WAMEREAE S

m, ZDEEY YV TINAR—ZATOHMNEIZEET 63.0%T
Hot-. i, BHENHKEISADISAXY) VI TIE, 3

DOEEIZHEE N, FHIEAICET 527 7 B U T
MVEREAME 9 5 Z LAVREI Nz, SBRITER 7 7 2D
AL REEORE 21T FETH 5.

SE R
[1]  Sellen, A. J., Fogg, A., Aitken, M., Hodges, S., Rother,

C. and Wood, K.: Do life-logging technologies support
memory for the past?: an experimental study using
sensecam, Proc. SIGCHI, ACM, pp. 81-90 (2007).
Wang, P. and Smeaton, A. F.: Using visual lifelogs to
automatically characterize everyday activities, Informa-
tion Sciences, Vol. 230, pp. 147-161 (2013).
7H<%D$§T P, JuM#es, KH—% :DNN 2L 5
%a CHEEGS 2 AW BEEETE, BAY
KRBT, pp. 83-86 (2015).
Nishida7 M., Kitaoka, N. and Takeda, K.: Development
and preliminary analysis of sensor signal database of con-
tinuous daily living activity over the long term, Proc.
APSIPA, pp. 1-6 (2014).
Ohishi, Y., Mochihashi, D., Matsui, T., Nakano, M.,
Kameoka, H., Izumitani, T. and Kashino, K.: Bayesian
semi-supervised audio event transcription based on
Markov Indian buffet process, Proc. I[CASSP, pp. 3163—
3167 (2013).
Peng, Y.-T., Lin, C.-Y., Sun, M.-T. and Tsai, K.-
C.: Healthcare audio event classification using hidden
markov models and hierarchical hidden markov models,
Multimedia and Expo, 2009. ICME 2009. IEEE Inter-
national Conference on, pp. 1218-1221 (2009).
Temko, A. and Nadeu, C.: Acoustic event detection in
meeting-room environments, Pattern Recognition Let-
ters, Vol. 30, No. 14, pp. 1281-1288 (2009).

2]

(4]

[5]

(7]

(© 2017 Information Processing Society of Japan

Solomonoff, A.: SVM based speaker verification using a
GMM supervector kernel and NAP variability compen-
sation, Acoustics, Speech and Signal Processing, 2006.
ICASSP 2006 Proceedings. 2006 IEEE International
Conference on, Vol. 1, pp. I-1 (2006).

Zhuang, X., Zhou, X., Hasegawa-Johnson, M. A. and
Huang, T. S.: Real-world acoustic event detection, Pat-
tern Recognition Letters, Vol. 31, No. 12, pp. 1543-1551
(2010).

Sadjadi, S. O. and Hansen, J. H.: Unsupervised speech
activity detection using voicing measures and perceptual
spectral flux, IEEE Signal Processing Letters, Vol. 20,
No. 3, pp. 197-200 (2013).

Graciarena, M., Alwan, A., Ellis, D., Franco, H., Ferrer,
L., Hansen, J. H., Janin, A., Lee, B. S., Lei, Y., Mitra,
V. et al.: All for one: feature combination for highly
channel-degraded speech activity detection., Proc. IN-
TERSPEECH, pp. 709-713 (2013).

Ziaei, A., Sangwan, A., Kaushik, L. and Hansen, J. H.:
Prof-Life-Log: Analysis and classification of activities
in daily audio streams, Proc. ICASSP, pp. 4719-4723
(2015).

Sangwan, A., Ziaei, A. and Hansen, J. H.: ProfLifeLog:
Environmental analysis and keyword recognition for nat-
uralistic daily audio streams, Proc. ICASSP, pp. 4941—
4944 (2012).
NPEH,
P T — XA R — 2 &\ CONN 12 & 2 BB
HARZEY B/ FHFERCE, pp. 139-142 (2017).
Trilsbeek, P.: ELAN, The Language Archive (online),
available from (https://tla.mpi.nl/tools/tla-tools/elan/)
(accessed 2017-05-29).

FE, FIEEM : Av— 74+ v TINEEL
I,



