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Improving Fault Tolerance of Wearable Sensor-based
Activity Recognition Technique by Completing Defective
Feature Value

UcHipDA Ryomafl:®  Omura RENTL:P)

Abstract: Activity recognition techniques with wearable sensors are one of the most important technologies
to achieve context-aware systems. However, existing recognition techniques are lack of fault tolerance in
case of sensors data loss, such as communication disconnection and sensor failure. Our study proposes two
methods to improve the fault tolerance by completing missing feature values with avairable some sensor. Our
methods use multiple regression and the kernel method. We had some experiments to verify the usefulness
of proposed methods. As a result, our method is confirmed to be able to improve fault tolerance of activity
recognition technique. F-Measure rate is 69.8% in case of sensors data loss. Our method’s F-Measure rate
of multiple regression and kernel method are 70.7% and 71.1% that improved more than 1.0% than case of
sensor data loss.
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Fig. 1 Activity recognition
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Fig. 2 Two dimensional multiple regression
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Fig. 5 Wearing of wearable sensors
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Mz B 2 RIBFEFBEMZHD FEO X 70.7%, 71—
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B9 HAFREKDF MH (%)
Fig. 9 F-Measure of completing right hand(%)
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Fig. 10 F-Measure of completing left hand(%)
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11 AHRXRIERD F il (%)
Fig. 11 F-Measure of completing right leg(%)
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B 12 ZRXRIERO FE (%)
Fig. 12 F-Measure of completing left leg(%)
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13 MRy MREFOD F EH (%)
Fig. 13 F-Measure of completing chest pocket(%)

——1EH
&

—A— BEF

== h—FJLER

Sitting

14 JEXRHEIRO F E (%)
Fig. 14 F-Measure of completing waist(%)
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*x 2 2EROFEY (%)
Table 2 Mean of all probability (%)

MEE HBIE  FE
RAB I 70.0 69.6 69.8
EEl 72.7 68.8 70.7
JI—3%V | 725 69.8 71.1

73.0%

72.5%

72.0%

71.5%

71.0%

u RRE
EER
70.0% 1 h—IL
69.5%

70.5%

69.0%

68.5% |

68.0%

Precision Recall F-Measure

15 2hO¥ET 77
Fig. 15 Mean graph of all probability

KOTHE, HEWIZY =7 77N YO RIBREEZD
LOETHIZ, RIBULZE SO ME L BINEHIZE X,
BODOIERIZEET 2 v Y ORMEE2HHEBIZEL Z
& T, HERIZLBBERIFBETLVE LH -3 IVEIZ &

LIEEERE TV 2 LR L 2. SRR, EEREZEFD
LRERMERSEIE Y, H—3xVikE WS RIBR S ER
SEIRDM AT, R EL2R LI e TEL. T,
UKD FIEOEEZ2RDI- L 25, RIBIETIZ69.8%, &H
m Tl 70.7%, I—2VETIR T11%TH o722 2 h 5,
HREL D H 7 —FIIEDIE D N &L D REEREEE LT
EHTH 7.

SHROMBELUTE, o LoFEHIEIIHT—X
E0Z2DTF -2 oY, ERFEE H—FIVIET
L OB REIRE TV EERL, fTBIRNRX—VEEP L
RO AR, HEE, FMENHETE20HEEZTY, K
BULEZE Y HOBERY UZRIZ, BEFIRIIEHTH D
PR ETOBERDHDLEZOND.
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