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A Low Cost Motion Estimation System using Sensor Data
in Indoor Environment
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MEAR S R Al GhERR diEmE s TV PC O EE kEE Zofft
gl 5763 0 0 0 0 0 0 0 0 0 0
af 0 0 0 0 0 0 398 0 0 0 0
L 0 0 70 0 0 0 28 0 0 0 0
BHEEV 0 0 0 0 0 0 23 0 0 0 0
Ve 0 0 0 0 0 0 13 0 0 0 0
Ve A T3 0 0 0 0 0 0 0 0 0 0 31
TV 0 0 0 0 0 0 5294 0 0 0 0
PC 0 0 0 0 0 0 0 3660 0 0 0
B 0 0 0 0 0 0 0 0 1069 0 49
i = 0 0 0 0 0 0 166 0 0 0 0
Z DAt 0 0 0 0 0 0 76 0 329 0 198
x 10 k-EBEEORFATS
MEAK S R Al GRERR dEwE TS TV PC O FE kEE Zofft
gl 5763 0 0 0 0 0 0 0 0 0 0
T 0 209 67 0 0 0 122 0 0 0 0
L 0 15 72 0 0 0 11 0 0 0 0
BHEEWV 0 7 0 0 0 16 0 0 0 0
Veneans 0 0 0 0 13 0 0 0 0
pRC Ly ke ar 0 0 0 0 0 0 0 0 0 31
TV 0 333 55 0 0 0 4897 0 0 9 0
PC 0 0 0 0 0 0 0 3539 0 0 121
B 0 0 0 0 0 0 0 0 1112 0 6
Pl = 0 0 0 0 0 166 0 0 0 0
Z DAt 0 53 4 1 0 17 23 0 55 0 450
R 6 k- IfEE 72 IR R KT TURLTALVA RN HEEREE R
Precision | Recall Fil | 20V Precision | Recall FiE | 5~
gl 100% | 100% | 100% 5763 il 100% | 100% | 100% 5763
aH 34% 53% 41% 398 joge s 53% 61% 57% 398
RLE 36% 73% 49% 98 Jel 21% 79% 33% 98
BHEEV 0% 0% 0% 23 BHEEV 0% 0% 0% 23
PERERR S 0% 0% 0% 13 by RCE R 0% 0% 0% 13
VR T3 0% 0% 0% 31 Ve T 0% 0% 0% 31
FLv 93% 93% | 93% 5294 FlLy 96% 9%5% | 95% 5294
Ny ay 100% 9% | 98% 3660 Ny ay 100% | 100% | 100% 3660
e 95% 99% 97% 1118 ETA= 97% 99% 98% 1118
Pl = 0% 0% 0% 166 B & 0% 0% 0% 166
Z DAt 74% 4% | 74% 603 Z DAt 9%2 76% | 83% 603
Sty 48% 54% | 50% 17167 a2 51% 55% | 51% 17167
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gl 5763 0 0 0 0 0 0 0 0 0 0

af 0 241 120 0 0 0 36 0 0 1 0

L 0 19 7 0 0 0 2 0 0 0 0

BHEEV 0 9 0 0 0 14 0 0 0 0
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Ve A T3 0 0 0 0 0 0 0 0 0 31

TV 0 109 135 0 0 0 5045 0 0 5 0

PC 0 0 0 0 0 0 3660 0 0 0

B 0 0 0 0 0 0 0 1103 0 15

i = 0 0 0 0 0 166 0 0 0 0

Z DAt 0 76 36 0 0 2 0 0 32 0 457
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gl 5763 0 0 0 0 0 0 0 0 0 0
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Pl = 0 0 0 0 0 0 166 0 0 0

Z DAt 12 2 0 0 0 0 74 0 32 0 483
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Precision | Recall | F#f | 7~ V& TH->ThH, FEOTHN 54% L, +HRHERHEL 132

M 100% | 100% | 100% | 5763 2BV, LB, ErBRSRuARSbE Y F— AT
= s RN B AT T B 2 DB 5 B
T 0% 0% 0% = AR, LT OHEFHETNVNITY ALDFa—=vT%
TR 0% 0% 0% 13 TR AL, BREOHENTEL LS IR LEZLN
Wl E ¥ 0% 0% | 0% 31 L OBROTEL LTI, B HEENT 2SI TEDR
FLE 90% | 99% | 94% 5294 EHEEEN LA T200HfEL, 1 HIiCRUZHEEZT
AtAabd 100% | 100% | 100% | 3660 ST RTEMENGR LT B 712, EFTH ORI
A % | 9%% | 98% | 1118 HBIS 5 FIEORAN 2175
Pl = 0% 0% 0% 166
Z DAt 94% 80% | 86% 603 PR
g 57% 52% 54% 17167

WEEIZHWEEE T L) ZLDHEZIT\, T D%,
BMTHERY VYOG 21T -72. FRERTIE, 3.1 i
TR 7z (F1) FIHEZED R 2 - 2 o Y OEFRZ IR L L
Z2oWTIE, NEevY, HEEIwVY, BER Y%
AW Zkizkb, 27 - o3 2EEET0ENLH -
Ttz®, FEBTETWS. (F2) B AT EFMEHLRNIZDON
T, AT EMbTIHTEIZEETETHYD, EBTE
TWa. (F3) @&ffizet ¥ 2HHLRWZDOWTIE, fHiH
Uiz v N o3 1, HEE 2 46, BE
YUY IHTH o228, EFRTETWS., —F, FEEkS

© 2017 Information Processing Society of Japan

[1]  Shet Nagaraj, Shreesha C., Rao V. P., Gubbi Abdullah:
Low-Cost Appliance Control System for Home Automa-
tion and Energy Management Using Image Processing,
Artificial Intelligence and Evolutionary Computations in
Engineering Systems, Vol. 394, pp. 125-134 (2016).

(2]  HRRET, AN, LCISARE, FREPEER, (LOASE, N
Mz : A= M T AN V& v TR IER U2 ARG T
B AT L, YIVFAT 14T, D & 'L
TURY T L 2014 G EE, pp. 1557-1566 (2014).

[3] Appiah Kofi, Hunter Andrew, Waltham Christopher:
Low-power and efficient ambient assistive care system
for elders, Computer Vision and Pattern Recognition
Workshops, pp. 97-102 (2011).

4] AR R — b — Uk 23 LA TR AR A
HEE O HEFofa (AR A BR), AF%
(http://www.stat.go.jp/data/shakai/2011/yougo.htm)



| 24 AT oo S0 A Vol.2017-MBL-85 No.28
BHRALIE A S T S Vol.2017-ITS-71 No.28

IPSJ SIG Technical Report 2017/11/16

(21 2017.10.18).

(5]  LHHfEREE, EHARE, R, HGAEE, DR -
PRLE G & KB LS D W7 BN A TG B ER
VAT L, EHAEE 2GR SCGEE, Vol 57, No. 2, pp. 1-10
(2016).

[6] Chen Liming, Nugent D. Chris, Wang Hui: A
Knowledge-Driven Approach to Activity Recognition in
Smart Homes, IEEE Trans. Knowledge and Data Engi-
neering, Vol. 24, No. 6, pp. 961-974 (2012).

7] KRA—K, HHEMT : BEEFEFERe o FI2L207
VR A LNETETERE Y AT L, BB CGE,
Vol. 53, No. 7, pp. 1675-1686 (2012).

(8] AU, MR, RERE, ARBE, BHFNIR, IR
&, WY 27 5 TN v R B EAWATEIO
RN DWT, ARSI A, Vol. 2010-UBI-25,
No. 57, pp. 1-8 (2010).

[9] Lu Jiang, Zhang Ting, Hu Fei, Wu Yeqing, Bao Ke:
Measuring activities and counting steps with the Smart-
Socks - An unobtrusive and accurate method, IEEE
Global Humanitarian Technology Conference, pp. 694—
698 (2014).

[10] HRRBEEANV A F v VAT vy M2M ¥ AT LB
¥ b, AFH (http://valleycampus.com/business/
mdk/) (2 2017.10.20)

[11] Boser E. Bernhard, Guyon M. Isabelle, Vapnik N.
Vladimir: A training algorithm for optimal margin clas-
sifiers, Proceedings of the 5th Annual ACM Workshop
on COLT, pp. 144-152 (1992).

[12] Cover T., Hart P., Nearest neighbor pattern classifica-
tion, IEEE Transactions on Information Theory, Vol. 13,
No. 1 (1967).

[13] Breiman Leo: Random Forests, Machine Learning,
Vol. 45, No. 1, pp. 5-32 (2001).

[14] F. Rosenblatt, The perceptron: a probabilistic model for
information storage and organization in the brain, Psy-
hologival Review, Vol. 65, No. 6, pp. 386408 (1958).

© 2017 Information Processing Society of Japan 8



