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Abstract

BACKGROUND: Signal processing is one of the key technologies in endocardial mapping by using ordinary catheter, it must be
designed base on its characteristics, but, excessive noise can not be eliminated through traditional methods.

OBJECTIVE: To stimulate in vitro experiment and signal processing of endocardial mapping system.

METHODS: Noise was reduced partly by using a developed voltage controlled constant current source device, and then
experiment data were processed with digital signal processing tool of MATLAB. The signal processing including bandpass,
extract envelope, wavelet denoising and median filtering; finally, distances were calculated and compared with actual values.
RESULTS AND CONCLUSION: It shows that this process effectually reduces external noise and the interference of breath and
heartbeat, and the relative error of mapping vectors is less than 7%. It proved that this process can be used in endocardial
mapping system.
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Figure 1 Schematic plan of the positioning principle
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Figure 2 Envelope of the signal
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Figure 3 Wavelet denoise of envelope
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Table 1 Comparison between actual value and calculated
value

Number Calculated value (V) Actual value (V) Relative error (%)

1 0.076 412 0.079 517 3.9
2 0.096 438 0.098 403 2.0
3 0.118 675 0.122 037 2.8
4 0.133 759 0.152 961 9.1
5 0.147 782 0.151 387 24
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Figure 4 Operation of animal experiment
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Figure 7 Upper envelope of each frequency after denoise
processing
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Table 2 Comparison between actual value and calculated
value in the animal experiment

Number dsz (mm) daz (mm) dss (Mm)
1 4.70 11.52 5.35
2 5.04 11.91 4.64
3 4.83 12.37 4.97
4 4.69 11.64 4.68
5 5.17 12.43 4.79
Actual value 5) 12 5
Maximum of relative error 6.2% 4.0% 6.8%
Average value of relative error 3.96% 2.88% 5.24%
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