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Abstract: A 15-Lead ECG has been developed to diagnose posterior wall diseases of the heart that a 12-Lead ECG
cannot diagnose. However, 15-Lead ECG data for developing heart-diseases-detecting algorithm are limited, and
previous ECG simulators cannot predict the ECG waveform according to the changes in electrode. To solve these
problems, the lumped parameter model (LPM), which divides the heart into 15 sections with varying electrical
capacitance and electrical resistance. To imitate the electrical conduction in the heart, each node was connected to a
current source and delivered the specific current considering the positions and time delay. The purpose of this study is
to acquire the waveform that can be used in an ECG by delivering the specific current to LPM.
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Fig. 2 Distance measurement using CT; ‘A’ describe distance
between Atrium to V4, ‘B’ describe distance between
Ventricular to V4, ‘C’ describe distance between Apex
to V4. Each green dots means nodes in LPM
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Table 1 Example of resistance on V4
Atrium(Ar) to V4 (h=8.2cm)
r(cm) | D(cm) R(QY)
Arl toV4 | 13.11 | 15.46 250.45
Ar2toV4 | 1047 | 13.29 215.29
Ar3toV4 | 9.42 | 12.48 202.17
ArdtoV4 | 1292 ] 153 147.86
Ventricular(Vt) to V4 (h =4.8cm)
VtltoV4 | 12.5 | 13.39 216.91
Vt2to V4 | 9.45 | 10.59 171.55
Vt3toV4 | 6.73 | 8.26 133.81
Vtdto V4 | 432 | 645 104.49
VtS5to V4 | 9.32 | 10.48 169.77
Vtoto V4 | 11.43 | 12.39 200.71
Vt7to V4 | 13.85 | 14.65 237.33
Vt8to V4 | 1547 | 16.19 262.27
Vt9to V4 | 14.56 | 15.33 248.34
Apex(Ap) to V4
Apto V4 | | 566 | 91.69
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Fig. 3 A : Input lon-Current, B : Comparison between ECG

and generated ECG
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