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Abstract : The non-contact electrocardiogram ( ECG) sensing technology has a promising application in the field of long-term sleeping
ECG monitoring. The non-contact ECG sensing technology based on array electrodes has made good progress. However, the current non-
contact ECG sensing electrodes based on array electrodes are mostly manufactured by using the hard printed circuit board technology,
which has low comfort. Meanwhile, the relationship between the human body pressure distribution and the signal quality of non-contact
ECG sensing based on array electrodes is not studied in this aspect based on our best knowledge. To address those issues, this study
develops an arrayed non-contact ECG sensing electrode based on flexible printed circuit (FPC). The experimental results show that the
ECG signals obtained from the proposed system are high, and the averaged signal-to-noise ratio is larger than 38 dB. Moreover, the
effect of pressure distribution of human back on the ECG signal quality is analyzed by conducting the human trials. The results
demonstrate that the obtained ECG signal quality is relatively low when the electrode unit with human body pressure is lower than
9 mmHg used as one of the positive or negative ECG signal input units. The probability for obtaining ECG signals with lower quality is
higher than 54. 17%. When the unit pressure is higher than 9 mmHg, the probability for obtaining ECG signals with lower quality is
lower than 5.94%. It proves that the unit pressure is one of the key factors that can affect the quality of capacitive ECG signals.
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Fig. 1 Diagram of the arrayed flexible electrode
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Fig.2 The arrayed flexible electrode

EN TR e e EWIN 2R il LR AU B FINAN
SERES A 3 AT AT TR, Hoh A
er 25 AR AR SRIT R 1 575 i AR AL AR, F AR BT 5
5x5 MR PR ST HED  AHAR LR BT Y (] E 34 3 em, FH
PAZE 55 N T A X

FERCE b, 2 BB AFA 1A ROm AR L S0
b B ) B PR EORAF T AN T T LR, sl
HLE S IR 5 4 S (55 e, AR BRI AU g
Uy M il NP2 TR A E U N S QT RN s WA N S 3
A LA B UG K, T REAR O i A5 S 9 TR RE T .
UEAN B F AR B TT AL HL A 5 A B B A 5 AR UE AE A
P AR TR

AR A R B AN 3 s, T AR R e
TOE RN A A C, R E B R, 5 C, 4% 5 g
Pew, B AKOHBFS MR KT 0.5~58 Hz Z
15 RS T A= R - 21 O N S A i
£,<0.5 Hz, KKK Ny .

1

fi =27TRbCE <0.5 (1)
MG L €, MRy
C, =£Oer% (2)

Hr, &, RARAUK BT L H L e A 4
XA LR, S A AR SOE R, d S AR B S
R B AL B BT Ry [RI R, AR IS SE PR O, 3 d = 0. 5 mm,
(1) ((2) AT

d
TR, &€, (3)

H(3) A5 S=9. 47 em® . S PRIENA B[] AN 88 1o
1 s, BpEE RO AR (4) i,

T=RC, =1 (4)

S =

R (4) 18 $<29. 7T4em?, HHTFELSE R A5,
9.47 < S <29.74 (5)

(7 N\
s
RS
| R
N Y ‘D&E A 4
C,v v v C

</
P B lzl:lﬁﬁﬁ
\AA vvy R

R LA |

K3 ARERER

Fig.3 Diagram of capacitive coupling
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Fig. 6 ECG acquisition circuit
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Fig. 7 Simulation result of ECG acquisition circuit
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Table 1 Physical characteristics parameters of five subjects
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Fig.9 Diagram of sleeping position
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Table 2 Comparison of signal-to-noise ratio of ECG signals

collected by two electrode types (meanzstandard deviation)
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Table 3 Physical characteristics parameters of seven subjects
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