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Human posture recognition algorithm based on inertial sensors
WEI Xuanxuan
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the disadvantage of huge data collected by inertial sensor (IMU) and inconvenient processing, a new inertial
sensor signal processing algorithm is proposed in this paper. Firstly, the Chebyshev II high pass filter is used to eliminate the "slow”
change caused by the change of the position of the body relative to the vertical gravitational field. Then, the power spectral density
curve, average acceleration value and root mean square of inertial sensors signal are extracted, and a total of 60 features are extracted
to replace the original signal. Finally, human motion recognition experiments are carried out using HAR public data set to verify the
superiority of the algorithm. The experimental results show that the recognition accuracy of the algorithm is 92.1% and the training
time is 5.268 s.

[ Key words] IMU; signal processing; power spectral density; HAR; action recognition

0 3 = SEEL TR A SR, Jf % 22508 s kAT
- FERE ST B Iy v XS B A AT S R M B
MNEZEEhE R N HTERE AV H H97.5% 8 B BRI ERE i 2 S 80 TE L TR

By A e Je AR5 TPAG A 4T 3l 3o A
PUN NS SR AT DL iz 3 G I 2508 3| 2 o
SE I B SR AR S IR TE KB AUV S L ABILAE
S = ) I 1

1AL I 4% (Inertial Measurement Unit) H A {4
BUN FERRE ARG R R RS sE s
T FEIRA R A AL S N BT ] SR
VAT, AR AR A [m] 3 A5 1) o 32 o 3 A5 AR
B RIS R AL T‘?é’él_lé%ﬂ] R 2 2] S i
l]’%‘{zﬁTUXTAMiEZjJTE AT Yang %
LR AR 15 A3 #5487 ﬁf?@%%ﬁ)\ﬁiiﬂ
VEHATEA R AR, I 3T B T EAR AR I B 2
A N R BE AL A A o A e R
B NI 3 =Bl fn 2 2 A u\,ﬁ5F'JH§Ff%$ 2
WZ& R A Bl S ST U, MR R
ATk 91.2% , T IEAE A %lﬁﬁk%ﬂ,ﬂ;ﬁﬂr ACES

Z% . Hashim 28 A\ $2 Hy 7 —Fh 34 5 NI P
UCI HAR #4551 561 MRHAEE] 66 4>, # it
SRS 1) ] 95 SR RS BE DR TE 98.72% ,Hi%
T A S50 S SR B 4%, ME LA B e /N
i L,

5T A% B SR AR Y B B e K H HL A — o
A T IE R T LAy B AR M R R IE S
(14 RIS T L/ 5 o, PRIk, AR SO R R U e
9 TR PR AR BR B T B AR TS
Y & 0L BT R B0 < 18 A A, PRI R
9 1 e ) WA B A RV SR REAE 1 50 H Ak B0
ALK KD T o 28 W 45 (R I GRst ), mT LS A
P AT NIz S5 B AL B AR

1 HAR #3E&E
HAR $d 4211 J2 i 19 ~ 48 B AEBEN 5 30

EEWB AT BUEIE(1995-) , 5, B LA AE , EREBTSLT5 ] . AR ASITPAR TS

EiIEE . ZUEhE
s BHEA . 2021-09-08

Email ; 18110337970@ 163.com

PV EFBERELN ¢ % 5.7 £ 5 & A




98 o i w5 MM

12 %

HR B B AT R fE FHL( =& Galaxy S
D) 47 6 UG Bl (1758 . BB R AR AR S
) FR T s R A R R SR A P R A, B R
50 Hz P fE 2 SRS AR T 3 Sl sk 5 Fn ff i, JF:
Fahbmic Bl . PRS0 BE E W BENL 0 i 2 4, H
H 70% 1) 75 B8 3 s v AR U VBN | 30% 1 Ik
Bl pk b o AR RO S Qi 1 R

E1 fERHBEENEE

Fig. 1 Sensor configuration location
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Fig. 2 Acceleration histogram
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Fig. 3 Original signal and filtered signal
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Fig. 4 Relationship between acceleration and time of single activity
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Tab. 1 Summary of characteristics
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Fig. 6 Recurrent neural network model
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Fig. 7 Confusion matrix
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