rE®E I RKFFR
Fa1E F 1 J. University of Shanghai for Science and Technology Vol.47 No.1 2025

XE4mS:1007 — 6735(2025)01 — 0019 — 11 DOI: 10.13255/j.cnki.jusst.20250122001

B TR E AL F1 R 5 58 B By _E B E B0 77 [E 1 4 2

I MR, et EaE

(1. FHHE TR A EARGIF AR, BA 210036; 2. Ly T K% Fae i e LMk, ¥ 200093)

WE: AR @I (SEMG) 1255 LIEE s mZ Rl a9 me st X &, 2B —F A TId ek stse 4
o L HGE F) g mp TR AL A a8 AT R RAT RN BT RE, 2 ERAERREESTW AT
BIR B SRR E A, EI R 9 B X BEMLA G ILEAZ 5 AR AN, 1B IR IRk Ae 3 7 ARAA
(RMS) 2455, FHMET I J) 7 wree 46 4 (SFMM ) Fo K 3% 32 3 7 w1 B 4H4E % (EDMM) . i
T kA R A ¥4 2 M % (BPNN) ST R DI 25, st s B R $6 4038 . A 325 09 33B A R 4
EATE T AR R 3 AP R E L RES RS LS THANES, FIALERIET, 4464
RSB 5 R SAES T HEAIBR ST ERE, A R EHCR S T AT TN 2
ReGHvh, KR AR T SEMG 89 5ME88E 1 7 w T 324 T 2 2 ol

EBIF: A@ANEZS, BHEZERHN; VERNL,; $LE; eftEm
hESZES: F830 XEFRERS: A

A prediction model of upper limb motion direction based on the
surface-electromyography force mapping matrix
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2. Institute of Intelligent Rehabilitation Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A prediction model for upper limb motion direction based on the electromyography force
mapping matrix was proposed to map the relationship between surface-electromyography (sEMG)
signals and the direction of upper limb motion. Electromyography signals of the subjects were collected
through experiments, and the accuracy of the force direction recognition algorithm for the upper limb in
different postures was analyzed. Electromyography signals of nine superficial muscles were used as
input, with wavelet filtering and root mean square( RMS ) applied to process the signals. Additionally,
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the SEMG-force direction mapping matrix (SFMM) and the end motion direction mapping matrix

(EDMM) were constructed. The model was trained by pseudo-inverse method and back propagation

neural network (BPNN). The prediction performance of directly using the original data, the processed

data, and the data combined with the posture transformation matrix in single posture and mixed posture

was compared through experiments. The research results show that the method combined with the

posture transformation matrix shows high accuracy in various postures, which can effectively reduce the

influence of upper limb posture changes on the prediction results. This study provides a theoretical basis

for the force direction prediction of exoskeleton devices based on SEMG.
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Fig.7 Training results of method 1 in single postures and mixed posture
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Fig.8 Training results of method 2 in single postures and mixed posture
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Fig.9 Training results of method 3 in single postures and mixed posture
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Fig.10 Error distance of the three methods in single postures and mixed posture
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