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Abstract: In the study of human activity recognition (HAR) based on the inertial sensor, feature
extraction was one of the key points. The stability of discrete data statistical features depended on the
window size of feature extraction. Generally speaking, the length of window needed to be greater than
one motion cycle. Therefore, compared to the traditional behavior recognition, short —time behavior
recognition was more difficult. Thus a novel template matching method was proposed for recognizing
the test samples whose durations were shorter than one motion cycle. Firstly, by properly dividing the
long sequence samples, a complete short—time activity template library was constructed. The short—time

samples to be tested and the samples in the template library were processed and matched. Secondly, in
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the matching algorithm, the similarity histogram was obtained by utilizing the sum of the F norm

distance between the samples and the 2 norm distance of the global gradient vector as the matching

metric. Finally, based on the similarity histogram, the final classification recognition results were

obtained according to the voting strategy. Experiments show that in the case of using a single sensor to

identify short —term behavior, the new algorithm had better performance than traditional algorithms in

accuracy and stability, and can be adapted to short—term behavior classification problems under different

windows.
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Fig.1 Data preprocessing example
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Fig.2 Segmentation for short—time activity data
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Tab.1 Behavior description of data sets
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Activity cat Detail WARDL.0
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Goi th
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Walk left—circle alking fett—curele vV v
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Walk right—circle alking clockwise v v
more than 10 s
Turning left
Turn left urning lett more v v
than 10 s
Turn right Turning right more v v
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Jogging more
Ji v v
o than 10 s
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Jump than 10 s - Vv
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Lie down Lying down more than B v
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Tab.3 Comparison of experimental results with traditional algorithms

Number of sensors Window size/s Features Methods WARDI.0 Our database
. . . _ v
Tralelonal 1 515 Time domalr.l feature an.d f¥equency KNN, SVM, DT, 33%-939% 88%-98%
algorithm domain characterization HMM
Proposed . .. .
. 1 0.3 Data of short—time activity Template matching 86%-92%  92%—-97%
algorithm

EFNZE R S BT N, BRI RshE S A HERS R 2, R LR T R AT SE G L 45 Rk 4
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R4 xHhEESHETCERLERLE

Tab.4 Comparison between the results of this algorithm and other algorithms

Database Number of sensors Activity category Frame/f Window size/s Accuracy
WARDLI.0 5 13 256/30 8.5 96.1%
He et al.
2012[17] Our database 5 8 512/96 5.3 96.9%
. WARDL.0 5 13 40/30 1.3 89.0%
Xiao et al.
2013018 Our database 5 8 150/96 1.6 92.0%
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Continued Tab.4
Database Number of sensors Activity category Frame/f Window size/s Accuracy
Li and Pan WARDI.O 5 13 300/30 10 96.0%
2016(19] Our database 5 8 600/96 6.7 96.9%
Sheng et al. WARDI.O 5 13 15/30 0.5 95.9%
2016[20] Our database 5 8 45/96 0.5 96.3%
1 13 10/30 0.3 88.7%
WARDI.O
Proposed method 1 9 10/30 0.3 92.4%
Our database 1 3 30/96 0.3 97.3%
Pk AR SIRIR Y . 7 WARD BHEEF, X4 13 Froh Transactions on  Pattern Analysis &  Mchine
Intelligence, 2014, 36 (5): 914 -927.

fEi i IARER —4, BHE 0 RER A 0.3 5,7
BGERAKIRIR YT . ¢ WARD $dlifEH , X4 13 Fhz)
VERYRLIEAE, | X o JURR B 2547 M Z5 R 2 TT | i 525 18
A RS A Bl A R — A HORBE RS U, 2
B FIEADORR AL ZF 8 &, MR AT o R
BIBCR BT

4 & &

et e I B 109 T 2 SR A R AT AT S RN 2
A JE W T Bl 22— & AT A R S FE AL SRR
SV T T RIS RS A R I RO AR A
7T 2 ) — 3 A ) S T e AT Ay P A A Al D T B 0
BTG GG R AR AR J AT o U0 Bk B
AFREMER R BRPE . BLAk, 5 ILFE SE i 28 35k
HEAT T LR, 25 A 3R W SO P AR AR TR e 3 Bl
[T = & EE /e O [ O 3= 7 0 I R 7. W = = N s 4
ARE, T RTF 0.15 s KLEREA #4857 5
RO JE 8 AL Ly R RE aR T Sk
Bk, MR SO TR 2R Bl R I AT A A Ak B
W T B — 5T
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