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Abstract: First of all, in order to solve the problem of drift and sensor failure in the process of installation and wearing
of a single sensor, an array sensor acquisition system is designed in this paper. Then according to the common five-
point array layout, theoretical analysis and comparative experiments are carried out to determine the best sensor layout
of the system. Next, a gait dataset with 40 people and 7 patterns is constructed. In view of the problems of global
information loss, large computation and memory consumption, and insufficient boundary information processing in the
gait recognition network of embedded deployment, improvements are made. An encoder-decoder based parallel
attention convolutional network is proposed. Finally, a multi-mode motion gait recognition experiment is set up to
verify the performance of the algorithm. The experimental results show that the algorithm can quickly and accurately

identify 7 common human gait patterns with an average accuracy of more than 95% , which has good performance.
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Fig. 1 Schematic diagram of gait patterns
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Fig. 2 Structure of gait sensor acquisition system
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Fig. 3 Flow diagram of gait data acquisition algorithm
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Fig.4 Schematic diagram of gaiter and sensor installation
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Fig.5 Corresponding positions of gaiters and sensors
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Fig. 9 Analysis diagram of transverse distributed gait data
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Table 1 The statistical results of gait recognition

speed in seven kinds of gait experiments
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Fig. 19 Recognition accuracy of seven kinds of gait experiments

6 4% it

!

A SCFE AR T B 9 K AL P B R R g ny it Jr

S X 22 SRR B SR g B B e 40 BT N S IR I E L B E T+

FOMPAMR TR BETEE 40 ZXE AR 7 LS

B B 4R [ B 1 T T 3 T G A D 1 0T AT A5 A

22852 TR IE B LA R il 2 T 0 WL S e 2 A ) AL 2D

BRBIFEE——ED-PACNet, i) il i S50 50 iE T 1% 5

Tr 2458 502 3l A 25 v B AT it A2 7E 19 IR fig

S 2% 3k

(1] 2=, FEm, 7k, %. 3£ F CNN-Mogrifier LSTM #y

ARIE S PO S [T, 7 I AR, 2021, 44 (21)
95-100.
LIH, YUZH Y. YIN Y CH, et a. Human motion
pattern recognition algorithm based on CNN-Mogrifier
LSTML[]J]. Electronic Measurement Technology,2021,
44(21) :95-100.

[2] RANIV, KUMAR M. Human gait recognition: A
systematic review [ J ]. Multimedia Tools and
Applications, 2023, 82(24): 37003-37037.

(3] 20 EEM. LR 5. —Fh & T 20k DTW (19 AR
1B AR AR B [T 0. i B AR B R 42 i, 2022,
30(3):309-315.

[4]

[6]

7]

[8]

[9]

[10]

[11]

[12]

LI H, YAN G D, YIN Y CH, et al. An algorithm of
human movement pattern recognition based on
improved DTW [ J ]. Journal of Chinese Inertial
Technology.2022,30(3) :309-315.

WILLI R, WERNER C, DEMKO L, et al. Reliability
of  patient-specific  gait profiles with inertial
measurement units during the 2-min walk test in
incomplete spinal cord injury[J]. Scientific Reports,
2024, 14(1) . 3049.

LEFEBER N, DEGELAEN M, TRUYERS C, et al.
Validity and reproducibility of inertial physilog sensors
for spatiotemporal gait analysis in patients with
stroke[ J]. TEEE Transactions on Neural Systems and
Rehabilitation Engineering, 2019, 27(9) . 1865-1874.
ALLSEITS E, KIM K, BENNETT C, et al. A novel
method for estimating knee angle using two leg-
mounted gyroscopes for continuous monitoring with
mobile health devices[]]. Sensors, 2018, 18: 17.
BEAR LRI, T4, % £ F GMM-HMM F2 8 9 8 fig
TR B i Bl R L) ] RS AR 2 4R 2019,
40(5) :169-178.

SHENG M, LIU SH Q, WANG J, et al. Motion
intent recognition of intelligent lower limb prosthesis
based on GMM-HMM [ J |. Chinese Journal of
Scientific Instrument,2019,40(5) :169-178.
BERNHART S, KRANZINGER S, BERGER A,
et al. Ground contact time estimating wearable sensor
to measure spatio-temporal aspects of gait [ J ].
Sensors, 2022, 22(9): 3132.

CHEN SH SH, LACH J, LO B, et al. Toward
pervasive gait analysis with wearable sensors: A
systematic review[ J]. IEEE Journal of Biomedical and
Health Informatics, 2016, 20(6): 1521-1537.

HAN Y, LIU CH H, ZHANG B, et al
Measurement, evaluation, and control of active
intelligent gait training systems—analysis of the
current state of the art[J]. Electronics, 2022, 11(10):
1633.

D P4 B B L A A L AL R T T MR A A 1 A
FAG TSR S L) ], f I d 5 IR 48, 2020, 39(5)
17-20.

FANG X B, TAO T Y, LI ] CH, et al. Research on
heading estimation algorithm based on mobile phone
inertial sensors [ J]. Transducer and Microsystem
Technologies,2020,39(5) :17-20.
SRR, D Sr T L SR AR, 45 MEMS 1% 86 258 508 B2 A% 1
il ARBEFELT ], s I AR . 2022.,45(11) :99-103.
ZHANG M Y, FANG L Q, GUO D Q, et al

e 33



448 L L I S - S
Research on random drift suppression technology of China,2022.
MEMS sensor [ ] |. Electronic Measurement Technology , [15] T 3 F nl gp i Boda AR T B 5 A0 AR B 0 s
2022, 5(11): 99-103. ZEEIBIFELD]. A0 . b R HOR R, 2023,

[(13] T3 T B FE 30 By S A& 8% B A 5 80 R R o WANG Y. Research on motion intention based on
LD, My IR Wy R Tl K2, 2023. wearable data human lower limb pattern and phase
WANG ] Q. Research on perception and planning recognition [ D]. Hefei: University of Science and
technology of lower limb exoskeleton with active Technology of China,2023.
assistance [ D ].  Harbin: Harbin Institute of {EZE @&

Technology -2023. st T TR L BSOS B B BB A

[14] 4psith. THRRESN A ML as AL S @RS 288 prgx,

W LD]. A - i FBHE K2, 2022. E-mail : lihao_calt18@163. com
Z0OU CH B. Gait modeling and learning for lower limb EE&GEEEZ) 4, TR, EENF 5 5 W B
rehabilitation exoskeleton robots [ D ]. Chengdu: P,

University of Electronic Science and Technology of

34 -

E-mail: guodong. yan@]lasat. com



