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Construction of Lower Limb’s Functional Muscle Network and
Its Application Based on Surface EMG

CHEN Ling-Ling" 2 LI Shan-Shan' LIU Zuo-Jun*? ZHANG Yan':?2

Abstract For myoelectric control study on lower limb rehabilitation aids, suitable electrode placements are the premise
and foundation of movement pattern recognition. In response to the lack of mature theoretical basis and uniform standards
for electrode placement, 90 acquisition points of lower limb are chosen as nodes, and a functional muscle network of lower
limb is established by calculating correlations among those nodes. The characteristic of small work is also proved. The
results show that there are obvious topology structure differences among different movement patterns. The collection
locations which have close relationship with movement patterns can be selected through analysis of network features,
and they may provide considerable precision for identification of movement patterns. Constructing and analyzing the
functional muscle network may help to explore the collaborative work mechanism of muscles in transformation process,
and provide theoretical support for selection of electromyography acquisition location.
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Table 1  The partition and distribution of EMG electrodes
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Fig.2 The knee angle and EMG of a gait stride
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Table 2  The information of subjects
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Table 3  Three models of complex networks of small world characteristic parameter statistics
B n (k)  edges cc L Che L Cer Lgr ~v=C/Cer A=L/Lgr o=7v/A
i) 90 30.0 2487 0.8883 1.7857 0.7241 1.3833 0.3659  1.2992 2.4277 1.3745 1.7662
AR 90 13.1 1091 0.8874 2.3736 0.6880 3.1679 0.1598 1.7129 5.5532 1.3857 4.0075
R 90 16.1 1337 0.8318 2.0372 0.7003 2.5776 0.1963 1.5902 4.2374 1.2811 3.3076
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(P = 0.009).
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Fig.7 The nodes with significant difference %WE@ﬁ}*ﬁfﬁﬂﬁ%?iﬁﬁ%é@iﬂ%ﬂ%%w, (A3

among three patterns Rl T PHS ) FRBEENRR, EER

R OAFEFESRIBO A L

Table 7 Comparison of pattern recognition based on different methods of feature extraction

ha=s UL EH LR SR A A Rl (%)
LDA SVM NN
51 12 K RF, VL, BF, VM, ST, SM, AL, KTF /pM#i: TA, PL, GM, SM 78.1 823 80.2
S2 8 KhE: RF, VL, BF, VM, ST /Mii: TA, GM, SM 91.4 931 922
S3 6 K RF, VL, BF, VM /Mji: TA, GM 95.6 97.6 97.3
S4 3 K RF, VL /JMik: SMIE] 84.4 85.7 86.4
S5 4 KHE: VM, SM, AL, KTF[7 87.4 90.6 89.9
56 4 RIS PR By BE I 2% 43 BT 45 SR 95.3 984 97.9
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