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A Real-time Living Activity Recognition System by
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Abstract: We propose a real-time living activity recognition method using only off-the-shelf sensors, namely,
an accelerometer and a microphone, which are commonly applied in mobile phones. The proposed method
firstly estimates a user’s movement condition such as “walking,” “working” and “quiet” roughly by acceler-
ation sensing. Secondly, it classifies the working condition in detail by acoustic sensing when it estimates
the condition to be “working” by acceleration sensing. We developed a prototype system to recognize the
user’s living activity in real time and conducted two experiments to confirm the feasibility of the proposed
method. As a result of the first experiment, three movement conditions were classified with more than 95%
accuracy by acceleration sensing. And it classified working into seven conditions with 85.9% accuracy on
average by acoustic sensing. Moreover, the result of the second experiment shows that it is effective to adopt

instance-based recognition according to the assumed application.
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Fig. 4 Conceptual diagram of instance-based recognition.
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Fig. 6 Real-time living activity recognition system

“Activity Analyzer”.
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Fig. 5 Appearance and outline specification of the developed prototype device.
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Table 1 Collected target activities and their average duration

(min.).
HEERE THEE (5)
H1T (BBERELED) 1.15
EE | B 1.14
ERY = — =Tk B EHD 0.88
K74 Y —DfFH 1.48
b A LAKYE/ T 0.45
FREREE DY 3.18
MAE 1.55
FAa L RNT 1.67
REE (TVEH) 3.24
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2%, ELZEST—¥ty NOEFIRETF—5 D5
L, 17—ty ;2o KEFREICOVWTENRZNEE
BIER L7 1050 T — Y %5 EHE LT L, #
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ELTHET A, RIHID 1L F—% Yy s SEE, W
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DR T — 8 FHIH T A & )12 L CEFHliZ 47 - 72,

Tl 2 B 12 oW Tid, FHERROBLE D &M
P EHULETH DD, 320 TR/, TADPHEET S
F—E AL A=T D721, BIEVERTHEETE2
IHNCFTRETHHEEZ, TNEFNRIOBHTOLEV)
Bl EE T — 5 TR AT ISR DR
WSVM 2 BIRL 7200720 ThH 5.

5.2 ER
5.2.1 INEEIC & 3 ENEIREE S 4BMAE

NREE I & B BYEIREE S ([HAT ), 1R, [4%H] o
WENRIZHET ) OfFREER 2 1IRT. BEE, 4
MR DEIHIREDE T -7 D) b, 1F L L ZFOFEKE
(A7), TVESEL, &8 (S shi7— 5 0EE&
LhbLBEERELRYT. [WEBE], [BRY = —/NICXk 254
D | 7 EEEREEICE TN S AWEIRREE, 22Tk [E
E| WO ENLZEPEME LD, WL 1 BEOGHE
1H > 7Y r7 (50ms) TEICEEL, 200 CHifERE
SR ER L7, IERED 1R 05D A% 7243
BT, BBLARWBRYL LORET [B47], [1EE], 45
O TETVLIENGNA, B, 44 20O
HEBT3AFIORLFE—OBMEZ#H L TF 2 Of%
AF2DS, WREOGEIKE (Fk, BEXSVWORE) %L
& o TUE, FHFEIHEY) % BEREE AL 7 5 0] REME:
Wb, 127 UAERTIE, 301CHERE, 60 UkEE T
FERDE N L BUEREE IR SN o 7.

(R ERpE DS ] OBIZIZIRIRIEZ 22 2o BB 5 15
DHEATSFAET B85, WL 2T 255 OBTORI:E
[TEE] Lofansz. 34HTHBLFET, "hhIC

xR 2 MAELIC X S EEREE MR
Table 2 Classification accuracy of movement condition by

acceleration sensing.

HFRE EERB D SEERE (%)
H17 (BBRRBRLED) 95.4
B & 98.6
BRY = —N—IC L B58HY 99.5
FIA4¥Y—DFEH 92.9
% | M LAKBE/FHTHD 95.5 97.4
RIS 97.6
k7R 98.5
TAaYRiF 99.5
REE (TVEH) 97.5
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R 3 FICLBMEEREOHIERE (&H5E 7 — 4 12 X H5H0)
Table 3 Classification accuracy of living activities by using

every subjects’ data.

EFERE (%) TEERE TR (%)
WEE 68.3
BRyz—n—IzkBEHY 91.4
FS4v—nfER 91.6
A LK/ FEL 71.7
FRERB A (T 70.2
m3k Ly 67.2
v N=2:\v; 70.3
i 75.8
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HLTHEEF—%L L, Mol 7=ty beTANHE
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T, REFEDVEHTH L LR TE. $72, 3018
WeERE 60 UHEERE TR DB X AR IIHR SN

EEE D7
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R4 FICLBMEEREOHEIERE (RAT— & OFEIC X 55HI)
Table 4 Classification accuracy of living activities by using

subject’s own data.

EFERE (EX) TEERE TR (%)
WEE 73.0
BERyvz—n—IzkdEHY 91.9
K54 v—DER 96.1
M LK/ F kL 94.5
IREREA T 87.0
M3y 81.9
=2 \v; 772
Eiy 85.9
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Q%k#&gﬁ%i MET A —CPRICL > THRE -
TL A, DFERDPSIREING Z LI, —¥Y R
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HWEBEBNTWDLEEDT— YDA o 1284, Bz
TVWABEOMEEDNE L KT LT eghorz (I
DA, NOHEIEAEDEBECORELRELEZ LND).
TR E & 70 5 B X 128D o 7B T O MR 0 — 1l %
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LTWAEOBRMPSRELLZEDNIERTHL., 2T, ff
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ST 2B, 13.0%72 o 72 FEMERE & 80.6% 12 S
TEDLIZENPHERTE .
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#ﬁﬂ¢5i7& GlE, TNENOEBEOT— ¥ k5l
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Fig. 7 Example of classification result during brushing teeth.

6. EAMEREFT

6.1 F—RINEEHG

MEDEFR TRETHEOIAMREOZ L2 MR T & 72
INEZ, RIT 3.6 Hi Tl 72BN — AFEHTHEIC X
B ERVERE AR T 5 7 — ¥ PWEERTIT o 72, RFEBRT
&, |METFHEOS =7 v M THILERHREMTOF - A%
MEL, 60 fRowEE 104 (60 Bk, Thens 4T
D) I LTTF = ZIE L7, RIFEOFERFRZ, FE
HTNA AERRRr v MCANR, —fRRED) ¥ 2 J &l
L7cFEBRZICBWTHEAGD 7 — 7 UEL FE L 7.
T3 [k, [ftgasiy ], (74 ayd5), [~
LKE/ T, [HhIEE ] O&EXEZ 10T 2170 TH
LW, INEFEEHT—-%L L, HivT Lo %] %
AT ERE T oEfT LT )2 ke L, [1EE] &
Ko V] OmiE 1 5B L, £ L D&EER, A b
LyFzy, HHICTIL T L) 2L LA 207 —
FIER AL CREE) o [EE] 242 b. B, KE
BRCHEM L7z 5 MO HEAFICBU A1EEIE, Ver s
RS L EBRENTEBITRER DDV IO 5 EETH 572
OBIRL, ZOXHICLT, SMHT—% & LT, #
BTl o5 o (e &, il BosT7—% %,
FNEFNEEIS0 T—7 v MUEL 7.

6.2 fER

&7 AN =5 O5ERREYR 5 ORFATIIRT. 5
DOEEF AR ] OFHRET 08% (49/50) DHHE
TIEL S, b [1E3E] 12 82% (41/50) DF§EE
TIEL S E Nz, FHIN—-ZARBTFEOEAIZLDY,
(e & S HERT 2 1ERIRESEHZ Db DDMRE
RERTHEMMBEZRTE . L L, W84 [EE]
D 9EH (HIRY FIRY K2 720 b5 3 Fl, KL%
HHARL Yy FAHEF, A MLy FOR2HEH) I2DOWT
&, ARG E G CRFEE) Lo TR&ELIr%, [
e, (748 r25 ], [ M LK/ Tk Lkl
TWb., RBANEFIRO RIS R % &2 WfE L - mileE o &

© 2012 Information Processing Society of Japan

x5 HHIN— AFETEIC L B0 ROEFITH

Table 5 Confusion matrix of instance-based recognition.
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F 6 [HA7) SHEMERELHRT— A XD

Table 6 Comparative result of “walking” classification.
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Table 7 Comparative result of “quiet” classification.
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