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Multi-channel general bioelectric acquisition system for wearable applications

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China

{JP GUAN Zhong-ling, ZHENG Zheng

Abstract: With the popularity of mobile health care, the design of wearable bioelectric signal acquisition system has been one
of the hot research area. However, the bioelectric signals of human body usually has very weak amplitude, even as small as
tens of microvolts. And the weak signals of human in motion state is rather difficult to be detected and collected for the signals
are almost submerged in a variety of interference and noise. The wearable applications has strict demand on the volume of
acquisition module, circuit complexity, power consumption, resostance to interference. A new multi-channel general bioelectric
acquisition system was introduced in this paper, with a high enough resolution for week bioelectric signal of micro-amplitude,
large dynamic rang, effectively completing the bioelectri signal acquisition under artifact interference of strong noise and
movements. The new system consists of two parts: collector and mobile platform intercommunicated by Bluetooth. The
collector collected bioelectric signal by low power consumption single-chip microcomputer MSP430, combined with 24 bit A -
>, analog-digital converter (ADC). There was no any other analog processing circuits, except for anti-aliasing filters which
were necessary for ADC. LabVIEW- based Graphical User Interface (GUI) designed on the mobile platform was used as
control interface and signal processor. Experiments in this paper showed that the system could collect most of the bioelectric
signals by maximal four channels in the same time. The system noise was as low as 3 wV , and the dynamic range was greater
than + 300 mv, with high resolution for the weak signals. This system is proved to be suitable for wearable applications, and it
has important significance in the field of mobile health care.

Key words: wearable applications; bioelectric signal; fetal ECG
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