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Combination of
feature values Sitting | Walking | Running | Eating | Typing | Brushing | Washing | Cleaning | Talking | Average
MFCC 90.6 80.4 60.6 63.4 70.1 66.6 77.6 100 60.5 74.4
Volume 85.1 77.3 68.4 64.0 81.4 95.5 79.9 73.8 82.8 78.7
Doppler 97.5 60.1 62.7 41.2 24.8 41.2 39.1 48.0 23.7 48.7
M- V2 93.2 90.5 68.2 77.3 86.1 78.3 86.6 100 70.7 83.4
V 4+ D? 88.7 67.8 69.8 70.2 91.6 84.1 80.0 69.6 89.2 79.0
M+ D 97.7 76.6 73.6 70.2 82.6 67.3 82.3 100 66.1 79.6
All 98.9 82.8 76.0 82.0 91.8 78.5 88.0 100 81.5 86.6

IMFCC 2Volume 2Doppler
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User’s

action Environmental sound of others

Sitting Typing, Washing, Brushing, Cleaning, Talking
Walking | Typing, Washing, Brushing, Cleaning, Talking
Running -

Eating Typing, Talking

Typing Typing, Washing, Brushing, Cleaning, Talking
Brushing | Typing, Washing, Brushing, Cleaning, Talking
Washing Typing, Brushing, Cleaning, Talking
Cleaning Typing, Washing, Brushing, Talking
Talking | Typing, Washing, Brushing, Cleaning, Talking

Environmental Ultrasonic
sound sound

| Voice Recorder |

MEFCC Volume
Doppler
i
| Context A | | Context B

ContextA=
ContextB

| Context A | | Context B |
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Other’s
environmental Feature
sound values Sitting | Walking | Eating | Typing | Brushing | Washing | Cleaning | Talking | Average
MFCC 17.8 65.3 17.1 72.3 29.8 59.8 100 54.5 52.1
Volume 37.7 53.6 32.6 55.9 75.2 58.8 50.7 60.5 53.1
Doppler 89.6 52.2 45.6 23.8 29.7 31.8 43.4 13.2 41.2
Typing M + V2 16.9 80.7 32.3 67.0 48.9 76.7 100 62.9 60.7
V + D3 59.4 59.5 40.9 66.5 67.2 59.2 53.3 7.7 60.5
M+ D 47.0 68.6 27.4 91.5 38.1 64.0 100 57.4 61.7
All 50.9 74.3 37.8 83.7 50.7 82.1 99.9 71.9 68.9
MFCC 17.6 57.3 - 43.6 17.6 - 99.3 50.5 47.7
Volume 43.1 55.1 - 45.1 77.4 - 36.7 61.8 53.2
Doppler 78.3 57.7 - 24.0 20.8 - 44.0 16.6 40.3
Washing M+V 23.5 75.0 - 44.6 39.6 - 99.5 62.8 57.5
V+D 57.2 63.4 - 55.8 63.7 - 48.5 82.8 61.9
M+ D 54.4 68.5 - 66.6 19.6 - 99.3 54.9 60.5
All 714 73.9 - 68.5 41.8 - 99.2 73.4 71.3
MFCC 43.3 71.5 - 58.1 34.9 68.8 100 54.7 61.6
Volume 58.9 60.2 - 44.0 67.7 74.5 38.1 68.1 58.8
Doppler 95.7 59.1 - 28.7 33.7 40.0 45.0 10.2 44.6
Brushing M+V 58.5 85.0 - 53.1 51.9 84.8 100 65.4 71.2
V+D 70.4 66.8 - 62.6 59.8 75.2 51.2 79.5 66.5
M+ D 74.2 73.1 - 83.4 41.2 74.6 99.9 55.2 71.6
All 82.5 77.9 - 78.9 51.6 90.7 99.8 73.5 79.3
MFCC 0.0 0.0 - 0.0 0.0 0.9 - 2.6 0.6
Volume 41.8 67.0 - 47.8 76.4 63.2 - 59.4 59.3
Doppler 65.1 48.1 - 24.4 40.4 34.6 - 5.3 36.3
Cleaning M+V 0.0 0.1 - 1.6 0.1 1.7 - 8.4 2.0
V+D 39.6 56.2 - 59.5 73.4 63.0 - 29.2 53.5
M+ D 0.0 6.2 - 1.4 0.0 4.4 - 2.2 24
All 0.6 16.6 - 11.2 1.9 5.6 - 7.2 7.2
MFCC 16.9 32.6 17.8 17.2 11.8 46.4 99.9 64.6 38.4
Volume 59.0 67.8 37.9 57.5 76.7 80.9 414 60.5 60.2
Doppler 88.2 55.9 42.0 26.1 26.5 39.1 50.7 11.0 42.4
Talking M+V 23.2 46.2 30.2 20.3 29.0 72.5 99.9 76.5 49.7
V+D 59.7 62.9 45.2 66.0 66.3 76.9 55.0 84.5 64.6
M+ D 28.1 56.5 30.8 374 17.1 54.9 99.9 68.1 49.1
All 34.6 64.0 37.6 45.1 34.5 79.4 99.7 84.3 59.9
IMFCC 2Volume 3Doppler
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R 5 IERFIEL QB TFIEL ORI O L

Sound emitted Accuracy [%]
from others Conventional method | Revised method

Typing 68.9 64.0
Washing 71.3 67.2
Brushing 79.3 74.8
Cleaning 7.2 53.6
Talking 59.9 63.8
Average 57.3 64.7

INADEZEZ 05 B ERSEE LI, ZOBmMNE
EThole. 17NV ADESERELSTHI L TRMETH
R A2 TE D EEZBND DT, S%EYR UL AD
EIZWHEL W KERDS.

5.4 T8I+ ATH

H%i@f@%ﬁﬁ%ﬁﬂbét 12, RE6ITT-T LD
R F ) AR o o B AR TE) OFEM A 37 L7z, #BR
%i3k®ﬁ@f%@ FREREITA 10 49, B4

THITE LT, ATEZEITO —AD2—PFERA AL a—F
RS, BEBEAE—DEWFEICEEL, R ZAOHK
B2 1 person A, person B & LT, AWM ID 2%3
DA =N IEET D, MEBHRHOBE A E—
R 61T R DI 3FEATICRET D, K 7TIATEIV T
FDOIEMT — 4% %, R8I TE TV ADOEREREZE L
TW5. Bk SR £ 10 B ORBEA RO SR 2 &
LTWS. B8N AT LI, ar7HFAMIUILALIE
MRS Tnad. L2, Room B TOX A BV 7R
kST AiRd oo, T, Room B TR L% —
A—REFEEF—HIFEA L —AR— NOFENE -T2
72977 EEZ 55, Room A THWZH—AR— R
THWEbDLFELTHY, @HTE TV, (MERIC
LTI, 5T 95, 4 @A IEMEIZERETE Tk,
Z—7 person A ERFEL TV 5 & XN EIE WM TEE
SINTWRDoln, ZHIEFEEN 5 TRPo DT
EEZ26N%. Room B TOTENIETAE—H DL T
1Thii=», person A £ OREEIL Room A IZFE ST
A=A BEENTGIT CIThi .. 20D, BEER
v a—FiIc@mod, (EID 2k Loz &
ZHID. KV EMICERTHICE, AE—TOHEREKR
EL T 20, EPHLLRVHETEEDO A Y- ZRET
LHRETHD.

person A & person BIZ&EHH HIEL <GS Tz,
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BB A ENH T THUL, REREEOF L ETER,
ANFEHRIZ LTV 5 19500Hz & 19750Hz % & A TUW 5 >
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# of Environmental
context Context Location  sound of others
1 Typing Room A Talking
2 Eating Room B Typing
3 Sitting
4 Talking with A Room A
5 Cleaning
6 Talking with B Room B
7 Typing Typing
8 Brushing Room C
9 Washing
Room A
1 c Speaker for
a4 Location Recognition
Room B \_I
5
6 2
7 3
89 N\l
Room C
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Talking
Cleaning

Washing

Brushing
Typing
Eating

Running

Walking
Sitting

Locaton [_ A | B | A [ B I c [l
person (NN A [N 5 [

B 7 () FOERT—5

Talking
Cleaning

Washing

Brushing
Typing
Eating
Running
Walking
Sitting
Location [ A I & [N © [ <
person [N A [ & R
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6. A
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ETAHZLICLY, FHOWVoBELAEIRT 50 EbT
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oM 78 & O N LAS OB 13 AR L~ CTHE A W AT IR AE R
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Tele, ZDO LI BT ool KimX T,
AT —RHEXNHIMFEICA =%, BELTWHIE
Fré LT L a—F 2388 L), EoEERTA KD
RWOh, EEEZEOT IO T E E R D0NED
HEORMNRH 5.
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PSS, R AT LML DR TREHORRORE LT
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