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An investigation of electronic fabrics for monitoring clothing based on ECG signal acquisition

WANG Huiling  TANG Hong GAO Qiang ZHANG Shibing LIU Teng XIE Haoyue
( School of Textile and Clothing Nantong University Nantong 226019 China)

Abstract: In order to achieve the long-term wearable monitoring of ECG ( electrocardiogram) signals and develop soft

and smart textiles with excellent durability electronic fabrics were prepared by using cotton knitted fabric as the base

material and 280 D silver-plated conductive sewing thread . Through orthogonal experimental design ECG signals of

electronic fabric under different sewing parameters were gathered and compared with clinical medical ECG to analyze

the feasibility of ECG signal. Then tests of the conductivity tensile property abrasion resistance and water washing

resistance of electronic fabric were carried out. Borda method was used to balance the acquisition effect of ECG signal

and the durability performance of the electronic fabric. This paper provides a basis for the optimization of the

electronic fabric based on the ECG signal acquisition.
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Tab.2 Electrocardiosignal eigenvalues :
R/V S/V QRS/s A% A% 10 ;
2.531 1.223 0.027 0.031 1.308

1* 1.902 1.298 0.025 0.046 0.875

2* 1.931 1.310 0.022 0.054 0.621

3*  1.88 1.307 0.023 0.065 0.879 2.2

4* 1.927 1.076 0.025 0.045 0.951 9

5* 1.919 1.089 0.023 0. 087 0.679 3 9

6" 1.924 0.973 0.021 0.164  0.651

74 2.067 1.066 0.025 0.035 0.893 100 ~150 Q/m ’

8" 1.860 0.943 0.020 0.305 0.637 20% 9

9* 1.850 1.070 0.022 0.195 0.860 : 9.5%
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Tab.3 Conductivity and durability test of electrical fabric
/ / / /
(Q-m™) % % %
1"(A,B,C,)  127.25  22.26 8.69 2.85
2%( A,B,C,) 133.17 18.79 5.74 6.89
3*(A,B,C,)  142.23  18.74 3.10 5.75
4*(A,B,C,)  122.21  18.89 7.84 7.18
5*(A,B,C;)  127.56  20.83 6.96 6.06
6*(A,B,C,)  110.89  12.45 9.38 3.51
7'(A,ByC;)  120.34  18.59 7.22 5.26
8*(A,B,C,)  100.25  16.30 3.76 2.69
9*( A,B,C,) 113.43 20. 49 5.45 5.54
121.91 18.59 7.57 5.08
: 7.5%
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B(X) = SW,(X) B(X) (2)
W.(X) L,
{0.361 0.255 0.174 0. 043
0.102 0.065}
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U Borda
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Tab.4 Borda value of each scheme

X B/(X) B,(X) By(X) B,(X) Bs(X) Bs(X) B(X)
U 6 5 3 8 1 7 4.864
U, 5 0 1 4 5 1 2.726
U, 4 6 0 3 8 3 4.114
U, 7 8 4 5 2 0 5.682
U, 3 3 2 7 4 2 3.035
G| 2 2 7 1 0 6 2.883
U, 8 7 5 6 3 5 6.432
U, 0 1 8 2 8 8  3.069
U, 1 4 6 0 6 4 3.297
W, 0.361 0.255 0.174 0.043 0.102 0.065 —
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