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An Application using Continuous HMM to Recognition Body

Motion based on Mobile Devices Acceleration Data
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Abstract

In this paper, we propose a method to cluster the time-series of sensory data from

mobile device automatically, and apply it to body motion recognition. A continuous HMM is used
to this purpose. In the experiments, we used an iPhone to collect 3-axes acceleration data for four

types of user’s body motion, which are “walk”, “run”,

7 “

climb up stairs”, and “climb down stairs”.

As results, four classes were generated automatically and 80% of the sensory data for the four
motion types were classified to these four different classes correctly.

1 EUMIC

AR, IEEER v, ALY VY, Rt v, GPS
nEDX Y EAML T, NHOfTENCBIT % Rz 7 —
Y RBEICHITESL XHICR>TETEBY, oD
T —=ZIHDINT, ABOITE) % BET % 72 D%
FAFDERIITON T 5, ARiFZEo HIZEEHE I
BHINLZInoD I ERHWT, {TEORRI]T—
FERIEL, ZhcHE I WA TERSZ2FEHTs LT
H 5. MADITEREFRDATREIC 2 dUE, Z DITENIG U
T, Y—ERONEZHESIELEE 5 2 LT
5, TTICRAROBICBWT, InzHEEHT3HA
BrbitTw 3 [1)[2][3][4]. LA L, FET 237
FEFIOIEE L8 7 — ¥ OB FliciTb 2z n
ok, Lo, ¥FET—YZ2FOMAELT,
FEORZRD 5 L) BP0 5, KWL
TIEBAE HMM I X D, 87— % 058 % AN
A7) FIRZRET 2.

2 RBEFE
2.1 2E&EOFEN

E9, BT NA RITHERL 7 e 555
N2 3WONME T — 2 I L T, #DIEKL Az
L, 7—=%%z27fi¥ 5. LT, BIMRRIZEHTIC
ANL, REOFERIC L > T, BEEFOEHEE TV DHUi
8o & LTHIY 27, BRHEE TV 28 % DA
T20%RDS,

2.2 BEFEEOHBEA

ARHZECIE, RRIIF—2 IS L, TROFIETT
BOEE 2N LT, T8O BB FiE L O HMM O

NI R—FEPERDIBEL 2035, EHEE T 2REEL
Tw{,

1. BHEETOICHMM 3£ 72 1 Db R WiREETHN
E, 28XU3%2AFy LT, 41,

2. TCICEEHEE FILIC HMM 281 DD EH iU, %
HMM % v TR R OMERE E 2179 .

3. BRI D SR HSEE L 72l 0 o #EpEN
ThiUE, ZOHDRKMEE 7% 5 HMM % 523k
RELTEY, 422Fy 7L TR, 29
Tl L, BEEFEO HMM Z3&IR L 72,

4. R A =8 % 5 F LMTEHRIEL 7« HMM 2 1
DBMLT, 5,

5. BHIRERY %2 HifE5 £ LT, HMM D85 X —
% % Baum-Welch 7L 2V A A2 X O HEHI$ 3.

6. TRTOBMIE RIS EHICHH I N6, €T
WEBZRTT 5, 29 TREVEAIZIZ, RD
BN R 2 AT E LT, LIRS,

3 EBREIUHER
3.1 EBRAX

FEERTlE, S IIHERDS A7 R AIHE - 7
fit HMM Z w7z, T TS TREB % 15 TR
D%, O4FEICHLT, BREEE2ITo 7,

7= ZIUET 2113, BEATERS iPhone 4 Z ] L
7z. HASC Logger[5] & HASC Tool[6] ZFIH L T, &
By b7 — 27T 3WONE T - 2 a v Ea—%
KR L 72, 1 ADOBERE D4 AR v £ v T iPhone



3 1: The list of the observation sequences

Body Motion Sequence #
Run 0,1,2, 3,4
Walk 5,6,7,8,9

Climb Up Stairs
Go Down Stair

10, 11, 12, 13, 14
15, 16, 17, 18, 19

# 2: The clustering result of § = 500

Sequence #
HMM, 7,8,9
HMM, 0,1,2,3,4
HMM; || 5, 6, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
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% 3: The clustering result of § = 250

Sequence #
HMM; 6,7,8 9
HMM, 0,1,2, 34,15
HMMs3; || 5,10, 11, 12, 13, 14
HMMy 16, 17, 18, 19
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