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Abstract

MR (magnetic resonance) image of moving organ such as heart shows serious distortion of MR image due to motion itself. To eliminate
motion artifacts, MRI(magnetic resonance imaging) scan sequences requires a trigger pulse like ECG(electro-cardiography) R-wave.
ECG-gating using cardiac cycle synchronizes the MRI sequence acquisition to the R-wave in order to eliminate image motion artifacts. In
this paper, we designed ECG/PPG(photo-plethysmography) gating system which is for eliminating motion artifacts due to moving organ.
This system uses nonmagnetic carbon electrodes, lead wire and shield case for minimizing RF(radio-frequency) pulse and gradient effect.
Also, we developed a ECG circuit for preventing saturation by magnetic field and a finger plethysmography sensor using optic fiber. And
then, gating pulse is generated by adaptive filtering based on NLMS(normalized least mean square) algorithm. To evaluate the developed
system, we measured and compared MR imaging of heart and neck with and without ECG/PPG gating system. As a result, we could get a
clean image to be used in clinically. In conclusion, the designed ECG/PPG gating system could be useful method when we get MR imaging
of moving organ like a heart.
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Fig. 1. Carbon electrode and carbon lead
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Fig. 2. Developed photo-plethysmography sensor : (a) Disassembled diagram (b) Sensing principle
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Fig. 3. Block diagram of sensor module
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Fig. 4. Block diagram of ECG signal processing algorithm
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Fig. 5. Measured signals from the general ECG circuit and the proposed ECG circuit
Normal ECG Circuit : (a) SE, TR : 200ms, (b) FSE, TR : 500ms
Designed ECG Circuit : (c) SE, TR : 200ms, (d) FSE, TR : 500ms
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