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Abstract
The neurophysiological signals such as ECG (Electrocardiogram) are closely related to human health.
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In this study, a real-time detection and analysis system for ECG is designed and implemented, with
ECG as research object. Firstly, the AD8232 module is adopted to realize the real-time detection, fil-
tering and amplification of ECG signals. Secondly, the difference threshold method and the
K-means algorithm are used to analyze the ECG signals, and the heart rate variance is calculated.
Finally, a user-oriented interface is designed to illustrate the detected signals and the analysis and
calculation results for users.
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Figure 1. A real-time detection and analysis system for EKG
E 1. LCEESESENFST RS
0.33uF
i
+Vy 0.33uF
i} REFOUT
10MQ % loMQ F 14MQ
+ HPSENSE et
% 10MQ = 10MQ
LA (= TAOUT
. Y,
RA (= REFIN 1
10MQ 0.1uF
+V £10MQ
360kQ 0.1uF=¢
RL ((# =2 GND T
AD8232 1%7
FR{ +V,
1IMQ
AC/DC
SDN
1.5nF = LO+ TO DIGITAL
’ 7 INTERFACE
LO-(
#=  SIGNAL OUTPUT

Figure 2. Circuit design of AD8232
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Figure 3. Typical waveform of ECG
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Table 1. Equations for calculating the maximum heart rate in different subjects [7]
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Figure 4. Human-machine interface
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Figure 5. Raw ECG signal
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Figure 6. ECG signal after noise removal
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Figure 7. Clustering results after second order difference of ECG signal
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