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Detection of atrial tachycardia and fibrillation using spectrum analysis of
intracardiac signal
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(Hang Sik Shin, Chungkeun Lee, Jin Kwon Kim, Young Min Joo, Myoungho Lee)

Abstract - Detection methods for atrial tachycardia and fibrillation on the time axis have the advantages of light
operational load and are easy to apply to various applications. Despite these advantages, arrhythmia detection algorithm
on the time axis cannot stand much noise such as motion artifacts, moreover the peak detection algorithm has high
complexity. In this paper, we use a spectrum analysis method for the detection of atrial tachycardia and fibrillation. By
applying spectrum analysis and digital filtering on obtained electrogram signals, we can diagnose heart arrhythmia

without using peak detection algorithm.
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1) 9% 74 (BPF:band pass filter)

Pass band : 6 Hz ~ 150 Hz

Filter Order : 100

Filter type : FIR(Finite Impluse Response)

o] &4 # 4 el (Moving Average Integrator)

Point : (sampling frequency)/100

3) CIC(Cascade Integrator Comb) filter[4]

Stage ' 2
LPF order :
HPF order :
olEHH Y
Point : (sampling frequency)/20

o 57 gd e} (LPF:Low pass filter)

Pass band : 0 Hz ~ 10 Hz

Filter Order : 50

Filter type : FIR(Finite Impluse Response)
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2.2 Parametric analysis
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2.3 Decision algorithm

ol AFY RS A% Aw LuEe 19 19
2o AR model AHgetel Fo4 Ude Fan A4, 1
W, Aol A Fo4s Ugel HY py PP, & T
ohoolF Zzte] AdEy BAE e AR B9 ¥
mlmste] ARge e R 449 AU woA @
o

AR model

v

Compute
PN, P1, P
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Ry=Pw/(Pr+Pr)
Ry=Po/(Py+Pe)
Re=Pr/(Pn+Pr)
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Max(Rn, Rr, Rr)
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Fig. 1 Diagnosis algorithm using spectrum analysis
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Arrythmia Detection: Nomnal(0}, Tachycardia(1), Fibritation(2)
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Fig. 2 EGM signal of atrial fibrilation and normal condition
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Fig. 3 EGM spectrum analysis of atrial fibrillation and normal
condition
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Ry=Py/(P7+Pp o)
RT=PT/(PN+PF) (2)
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Arrythmia Detection: Normal(0), Tachycardia(1), Fibrillation(2)
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Fig. 4 EGM diagnosis result using spectrum analysis(1)
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Fig. 5 EGM diagnosis result using spectrum analysis(2)
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Arrythmia Detection: Normai(0), Tachycardia(1), Fibrillation(2)
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Fig. 6 Time-delay of the proposed algorithm
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