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95.36 95.87 99.26 98.35
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G ZS UM THER AR 0 BG4 I R K A S 36 %o
G XL RPN AR —E R, B3R
YR AR T B2 DA O AR A K A S 0 42, L
Wz s e , T IMs S LRSS IR EER I i
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SEMG I Sel4 fiF 5 A7 45 fiF 12 JBORE o 1] B 3153
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R T — BeaR I LA {E S A AL(E, FLAE S
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A, N FRRRENURAE S 1R SR, », R ik
LYEOENIINGER ERE R SRR NPIS = ISR VA= @ D AR I
(B, J7 22 BAT B B S, R 1 R LA E
SSAENMN Bz Bl A i AL A T R LR e 3 % 1k
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1 N o
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quency, MDF) & H T4k sEMG B3 sa8{F5:% | -1
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MNF =2~ = (19)
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|
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T SR R PR R BORIE S 3 A LA S
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PN 2T Tk, R 5 S T AN FERHIEAE
(TR R 3R, 2 o T %) Sl R A 3 0 o 6 A
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90. 10% . T ABARFAIE 28 4o A L I AR 46 ) | L B 3
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A locomotion-mode recognition method for intelligent prosthesis
based on step by step machine learning

LIU Lei*, YANG Peng™ , LIU Zuojun ™
( ¥ School of Building Environment Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002 )
( ™ School of Artificial Intelligence and Data Science, Hebei University of Technology, Tianjin 300130)
Abstract

In order to remedy the shortcomings of feature value selection and single classification model in gait recognition
of intelligent prosthesis, and improve the accuracy of gait recognition of intelligent prosthesis wearers, surface lec-
tromyography (sEMG) signal is selected as the gait recognition signal source, a feature extraction method based on
gray scale model is proposed, and a road condition recognition model based on step by step machine learning is es-
tablished. The gray-scale model coefficient is selected as the input characteristic value. The deep fine wave neural
network is used to identify the road condition and distinguish the easily confused gait. An extreme learning machine
optimized based on pollination algorithm is used to further distinguish the confusing road conditions, and the final
recognition accuracy is 98.25% and the recognition time is 70. 48 ms. Compared with a single machine learning
model, the accuracy of this method is higher than that of a single machine learning model for seven gaits; level
ground walking, upstairs, downstairs, uphill, downhill, standing up and sitting down.

Key words: intelligent prosthesis, locomotion-mode recognition, surface electromyography ( sSEMG ), gray

scale model, extreme learning machine ( ELM)
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