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A Method for Context Recognition Using Peak Values
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Sensors

KAzUYA MURAO,! KRISTOF VAN LAERHOVEN, 2
TsuroMu TERADAT and SHoJIRO NisHIof!

In wearable computing environments, various applications are assumed to
get a richer sense of context via a set of wearable sensors. When obtaining
the wearer’s context, raw sensor values typically have to be pre-processed be-
fore recognition can take place. This process of feature-extraction in wearable
sensing has thus far favored combinations of mean, variance, and Fourier coef-
ficients over a sliding window as highly-discriminative features and have been
used extensively so far in the literature. Since the size of the features tends
to become larger than that of the raw data itself, sensors send raw data to a
main computer, then feature-extraction and recognition take place. However,
raw data consume large power for wireless communication and writing to their
memories, conflicting with the often low-power hardware in wearable comput-

ing. In this research, we suggest width and height of peaks as features that
perform in the range of conventional features but that have smaller data size.
By using our proposal, sensors shrink data and send these to the main computer
after feature-extraction, which would conserve power.
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Fig.1 A common structure of context awareness system.
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Fig.2 A sensor used in this paper: Porcupine.
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Fig.3 Method to extract peaks.
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Fig.4 Method to extract features from peak information.
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0 1 Cluster precision 000
Table 1 Results of cluster precision.

oooooo F1 F2 F3 F4
ooo 0.941 | 0.941 | 0.945 | 0.943
gooooog 0.507 0.482 0.472 0.469
oooo 0.929 | 0.943 | 0.978 | 0.933
ooo 0.974 | 0.967 | 0.985 | 0.973
oo 0.995 | 1.000 | 0.997 | 0.999
oooooo 1.000 | 0.991 | 0.889 | 0.994
ooooooo 0.901 | 0.944 | 0.923 | 0.920
ooooooo 0.910 | 0.943 | 0.958 | 0.928
oo 0.947 | 0.936 | 0.842 | 0.903
oooooo 1.000 | 1.000 | 1.000 | 0.997
oo 0.986 | 0.987 | 0.982 | 0.976
goooooo 0.562 | 0.537 | 0.529 | 0.525
oooo 0.930 | 0.933 | 0.979 | 0.926
gooooooooo 0.985 0.986 0.977 0.978
oooooooo 0.974 | 0.967 | 0.981 | 0.952
oo 1.000 | 1.000 | 1.000 | 1.000
oo 0.909 | 0.910 | 0.902 | 0.901
02 svMOoog
Table 2 Results of SVM.
F1 F2 F3 F4
oooooo
ooo goog gooogd ooo gooo goood ooo ooo
ooo 0.944 0.996 0.984 0.984 0.999 1.000 0.999 0.997
ooooooo 0.451 0.555 0.865 0.543 0.929 0.582 0.970 0.577
oooo 1.000 0.993 1.000 0.999 1.000 1.000 1.000 1.000
ooo 0.986 1.000 0.989 1.000 1.000 1.000 0.987 1.000
oo 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
oooooo 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
ooooooo 0.957 0.983 0.960 0.995 1.000 1.000 0.999 1.000
ooooooo 0.989 1.000 0.999 1.000 0.997 1.000 1.000 0.999
oo 0.991 1.000 0.991 1.000 1.000 1.000 1.000 1.000
oooooo 1.000 0.981 1.000 1.000 1.000 1.000 1.000 1.000
oo 1.000 0.958 1.000 0.981 1.000 0.998 1.000 1.000
ooooooo 0.667 0.563 0.270 0.675 0.335 0.821 0.300 0.908
oooo 0.993 0.994 0.999 0.998 1.000 1.000 1.000 1.000
oooooooooo 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
oooooooo 1.000 0.955 1.000 0.961 0.999 1.000 1.000 1.000
oo 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
oo 0.936 0.936 0.941 0.946 0.954 0.963 0.953 0.968
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03 0000000oooooooooo svMooo
Table 3 Results of SVM trained with others’ data.

oooooooooo F1 F2 F3 F4
oob10000000 0.940 | 0.945 | 0.916 | 0.906
ooosooooooo 0.878 | 0.893 | 0.781 0.784
00040000000 0.647 | 0.629 | 0.450 | 0.500
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05 O000O0OO0OOO0O0OO0OOOO0moObOooo
Fig.5 Raw data and peaks of walk (upper) and sit (lower).

04 10000000000 6e7000000O0DOCOCOOO
Table 4 Data size per 10,000 samples (ca 67 sec.).
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Table 5 Peak features vs. mean-+var features by changing sampling frequency.
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Fig.6 Waveform of acceleration for 24 hours.
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