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A Sensor Data Processing Method Using Similarity
for Human Motion Estimation

SHINTARO IMAT}'®  MARIKO MIYAMOTO! YOSHIKAZU ARAI} TOSHIMITSU INOMATA!

Abstract: There are some systems that use machine learning techniques like support vector machine to
estimate human motions using acceleration sensors. These systems have to acquire acceleration data to build
a model. Therefore, it is difficult to estimate new observed person’s motions. Also a new observed person
have to carry out motions to build a model. These are a heavy burden for observed person. In this paper,
we propose the method for sensor data processing using similarity in feature of motions between observed
persons. This method aims at achieving a good balance between maintaining estimation accuracy and provi-
sion of prompt motion estimation to the new observed person. In this method, the system can estimate new
observed person’s motions in the beginning because the system uses the similar observed persons’ model.
We implement a prototype system to evaluate this method. The system estimates human motions using the
acceleration sensor. We perform some initial experiments using this prototype system.

Keywords: Sensor Data Processing, Human motion Estimation, Support Vector Machine, Ubiquitous Sys-
tem
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Fig. 1 Processing flow of motion estimation using SVM
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Fig. 2 Overview of the method using the neighborhood host
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host
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Fig. 4 Overview of proposed method
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Fig. 5 Processing flow of the proposed method
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Table 1 Percentage of correct motion estimations

BT BEB LY BEERTY | &FEF
JAML U 7B S 7% 75% 81% 78%
FANT ORI G 79% 13% 4% 45%
BYOMMEET—5 (B5) 93% 97% 87% 92%
BEHR, HENPOEONIEREENELLND. Zhb Conference (IAAI-05), pp. 1541-1546, 2005.
OB S LB S F OBED R EHEA S = & R T [5] L.BaoandS.S. In‘cﬂl.e7 “Activi;cy Recognition from User-
. ey e _ e N Annotated Acceleration Data,” PERVASIVE 2004, Lec-
oW, HEEMEERDDZLNTETHLEERD ture Notes in Computer Science, vol. 3001, pp. 1-17,
o, LinL, ZAbOFmITBMEER S ok U TS 2004.
B LAREECTH S, BT, IEES— 2 ZE LT, E 6] K. Cho, N Iketani, H Setoguchi fomd M..Hattolrl, Hu-
o . . . o P man Activity Recognizer for Mobile Devices with Mul-
AR E 7 — & 2 BfG U O B 21T 5 B2 72 < T tiple Sensors,” Symposia and Workshops on Ubiquitous,
LW RERFEOH S LMK TLIERHS. ZhbDah . Autonomic and Trusted Computing, pp. 114-119, 2009.
R - gz s 7 P. Korpipaa, M. Koskinen, J. Peltola and S.-M. Mékel&
=% Y AN 3 S P J NUIE==4 ) ) ’
L DI ML 6 DA TR S ORI & HiE S 2 0 Tapio Seppénen, “Bayesian approach to sensor-based
Dy, FTBEUMHIERRICED L S B A T D, D context awareness,” Personal and Ubiquitous Comput-
FRECRIDL L CVAURIEE S 2 36 5 O KO U4 ing, vol. 7, issue 2, pp. 113 124, 2003.
» =i e [8] T. Kozaki, S. Nakajima, T. Tsujioka, S. Hara, T. In-
BOMIRETH 5. oue, H. Nakamura and K. Takeuchi, “Estimation of Hu-
. _ man Movements from Body acceleration Monitoring Us-
5. 3‘01’) Yz ing One Nearest Neighbor Method — Ubiquitous Health
B . Care —,” 6th Int. Conf. on Intelligent Information Hiding
AREWICTI, BEHEE RS & 4ERr L7z L CosREm OB and Multimedia Signal Processing, pp. 672-675, 2010.
MEF KT e RBEEEOER L AME L, g 9] ?J Imai, M. ﬁlytimgtg YMAtljai a%dti- hgémagaa Ad Data
i e . UG = - rocessing Method for Motion Estimation Considering
MEOMPEEFIN LB R Pk e L, &Gt Network and Sensor Node Loads,” Proc. of 11th IEEE
1To7=. ZLC, MEEL VB EZHN=T e hZ AT A Int. Conf. on Cognitive Infomatics & Cognitive Comput-
5—_ N e L,,Cg‘, »—A—‘m = 71,:' =7 :—'——N 0);: 75) , ing7 Pp. 356*362, 2012.
E%%%z\z R H:ﬁﬁ‘;%%%TTO\ B Jﬁﬂi\;’%%ﬁ ﬁ%% % [10] L. Sigal, M. Isard, H. Haussecker, M. J. Black, “Loose-
REFIEICBNT, L BRI G BE O B EHEE S UE limbed People: Estimating 3D Human Pose and Motion
FRAWAZ LT L, HIETHAEREEE O 72 D OB O & Using Non-parametric Belief Propagation,” Int. Jour. of
EEHEE O IR DU S TTRETdh B = & SR S LT Computer Vision, Vol. 98, No. 1, pp. 15-48, 2012.
EA AR e - e o [11] X. Zhang, G. Fan “Dual Gait Generative Models for Hu-
SHROMEL LT, 43H#i T2 X 51, Bl Twn man Motion Estimation from a Single Camera,” TEEE
5T L BHIET S DO B LB E T S Tra.ns. on Syst., Man, and Cybernetics, Part B: Cyber-
N o _— . netics, Vol. 40, No. 4, pp. 1034-1049, 2010.
HANEFOND. Flo, SHEZOBBHRFITHL  19] Sun SPOT World. [Onlind].
THEREZITY, BEFEOAIMEELTHOT S LERNH L. Available: http://www.sunspotworld.com/
BEE ANZSILREE (22700079) OBIF A 21T b O [13] T. Joachims, “SYM rpultlc.lassf’ 2008. [Onhpe]. Avail-
able: http://svmlight.joachims.org/svm_multiclass.html
Thd.
SE Xk
[1] L. Pei, J. Liu, R. Guinness, Y. Chen, H. Kuusniemi and

R. Chen, “Using LS-SVM Based Motion Recognition for
Smartphone Indoor Wireless Positioning,” Sensors 2012,
Vol. 12, No. 5, pp. 6155-6175, 2012.

C.-F. Lai, Y.-M. Huang, J.H. Park and H.-C. Chao,
“Adaptive Body Posture Analysis for Elderly-Falling De-
tection with Multisensors,” IEEE Intelligent Systems,
March/April 2010, pp. 20-30, 2010.

A. Sugimoto, Y. Hara, T.W. Findley, and K. Yonemoto,
“A useful method for measuring daily physical activity
by a three-direction monitor,” Scandinavian Journal of
Rehabilitation Medicine, Vol. 29, No. 1, pp. 37-42, 1997.
N. Ravi, N. Dandekar, P. Mysore and M. L. Littman,
“Activity Recognition from Accelerometer Data,” Proc.
17th Innovative Applications of Artificial Intelligence

(2]

B3]

4]

(©2012 Information Processing Society of Japan

168





