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Abstract

This research has been aimed at human activity
recognition (HAR) using both inertial data and context
data from multiple wearables. Ten participants are
recruited to conduct twelve daily activities such as
walking, stepping stairs, typing, and writing, during
which each participant wears multiple devices that are
placed different parts in its body. The inertial data is
captured from accelerometers and gyroscopes in the
seven devices. The context data is special information that
represents the state and environment situation to the user
who conducts the twelve activities. The context data used
in this study includes the WiFi access points’ IDs the
wearable devices connected to, the atmospheric pressure
levels when moving, the total changes in inertial data, and
the devices’ positions in a body. The key in this research
is how to organize the context information in some
knowledge rules, which are then applied to divide
activities into groups and detect a concrete activity
together with machine learning algorithms such as SVM
and k-NN. Both the probability distribution and the
knowledge-based threshold are adopted in using the
context. As a result, the recognition accuracy is 33%
higher than that when only using inertial data, and 17%
higher than that when using context data as feature
together with inertial data features.
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25%LL B, G2H 20iE< FREBENM ELZ. 2T F X
FF— 2 B AEE L LT A L TH SYM &
K-NN O2EDOEBFEE L 10%LL Lo ELTWDS, o
VT RRANT—FICLABMEE DT BT N—T T
DONL—NVZHEHLGLE G2%E431DHZETGLE G2IC%E
NENELTMIEZNT 52 & THEVORMIEE 2T
SHLHBEEZ R oD EELZLND.

K8 AT XA NS —H &K M LR

=N ML Gl G2 2R

SVM 100.0 474 69.4

—
RUE k-NN | 926 57.8 75.2

SVM 65.0 87.6 78.2
k-NN 65.2 79.0 73.3

AT E R =

s SVM 100 87.7 92.8

k-NN 92.6 79.0 84.7
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ARETEHILT XA N — X 228 20 A3 560
LH%OWFT TR L TEREREROERIC OV TR
5.8 1T ETEHI VTR M= 2B 0%
352 L TRKOFBIEEL L. LrL, BWHF
Bokicar 72 MeRAT 285410, #REE 8K
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WA H 2 DR[REENRH D, FZ CTARETILE 6 EETIT
STEFELERIULSKBITGCL E G2D I N—T%531F =81
BB 235, Gl & G2 dEREhnbEh
TATEIDIR Y 53T DD RERICKH LT 7 ECfro7=
UTFFXA T —EZEANWET Ly UR— 2D )— )L L
BEITWIEAEMEO B 21TEIOMERIIR L THIEZITH .
BRI ET, EREOV YA uT—XORElEH
WT Gl & G2 2451, GLIZETOMEDIENET —4 %
AVTREREITY, G2 IXW T & WaipaoEET — 4 %
HNTEHBEZEITY. GLOHINIR L TRIET — & O
BEHWTHELITV, G2 AL TIImFESE & &
DY ¥ A a7 —%ORELEERHNTHIEEZITY. X
7ICEa TR R NT — & MR ORI CHERT S
BN DKEZ, % 912 SVM & k-NN T O 7 O
BRIy TF A NT— X M U R 2R T,

Dst

Gl Walkmg Machine Dsl

[0,1,2,3,4] | Learning Wa

Usl

| Airpressure data’s context rules |\ Ust

[0,1,...,10,11] Dr

Mo
Grouping context rules | ~ G2 : Sitting [ Machine \Shl’
r

[5,6..,11] Learning
Ea

’—/ ]_‘ Sm
Amount of Gyro data’s context rules Ty

(7 327 %% b7 — 4 B CHEAT i

F9 BWFEARIC T XA NEER LCRERER

ML Gl G2 2R
SVM 100.0 92.8 95.8
k-NN 96.0 84.5 89.3

SVM @ G1 D113 100.0%, G2 D113 92.8% & 72 v
BARD )13 95.8% Tdh - 7-. k-NN D G1 D EH413 96.0%,
G2 OIF-¥JIL 84.5% & 72 0 BIED )X 89.3% Th - 7=.
SVM, k-NN & & IZIBHET — & OB TOFRIFERC =2
FXRAPNTF—F R L L TRV ER AT 4G
RO L CREBECTCH-oT-.

FRIZE 7T ETIT o 7o 81212 GL & G2 dEnE N
Wt U CTRHIEZR T T R E T B L Ly UR—2
TORMEILFR U TITV G2 DFSahsEEA 5%LA LAy | LT
WD, DI & D DI OFRRRE E S E R I
1793 T XA NT —X & HW TG E LR O 5
BN D EEZD.

0.F LD LABOME
AWFFECTIHEMET — 4 Th D 3 MEE & 3y v A
0 O— R E O L, 2= ORIOREE,
BEAE£T IV TXANT—ZEWIFIiOT 78 AKRA
b, [ET—Z OHINE, {TEOY YA a7 —¥ Dk
b REBREHE Lz, HHLUAEET — 2 OB REOHRT
BB I L 2 ITEREEITHOBE L2V T A N T —
ZERME L U TIRWTERERZITOHE, 3V T XA
b — B AR ORI TR L5 A TR E &
Pl LB ORI T L7258 08 e b O iR A
Rligol=. RN OEMEE cOET VIERFIICZ NV
— T EATH D& THE TN —T OREBEEE N M L,
ZIZHIEENTAZ E TR VRERFBEE ST LR T
B &m0l £, WHEENTABEIZa L THF A b
F=ANEF Ly VR—2DOBEZHRET H & THMW
FETIHMZAENLWT =X OB M ERZD N TE
hEEZLND.
SHOMBEELTLTO 3 mingfons. 1 oHIX
aAUFRAXNTF—FOBMTHD. ANETITIRET —
A OMERLT SA ADONBEREEZER Lz, Lirl,
Mrdi) ° [RA~— b7 4V 8HE) RETF LY UR—2
DOMMEARTT HERICEN & DHPANEET T8 H
ST OBBEBMEBWO T ZENHELR NI, F2T
[(Z=— 73 U ZFH L TWEnED] SR MH
I ETIVRBREHEEBS T ENTEDLEEZLND.
2 ORIIBREDBINTSH S, SEITHREZ 10 AL L
TERENTIIHHAEO S 5 X5 2720, LAED L
DIDITH LV L OPRE TEREITOLER D 5.
3OBICHMEDERIRTH S, ARHFIE Tl 0%z
{TIRFFRAGAE O 72 O IR JLHI 2 PCA TfT>72. RFEZ2 L
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