
Supplemental Methods I 

Bayesian modeling framework for the detection 
of heart beats from ECG Data 

1 The model and the problem 

We assume that the observed data are given by 

Yt = L CkSt-Tk + Wt, 
k (1) 

where Ck is an unknown constant, St is a known signal of finite duration 
L, Tk is the delay of the kth replica of the signal, and the samples Wt are 
independent and zero mean Gaussian, i.e., Wt~ N(O, o-2), with the variance 
of the noise being unknown. 

The problem is to estimate the time instants Tk and treat the remaining 
unknowns as nuisance parameters. In solving this problem, we follow the 
Bayesian methodology. 

2 Solution based on the raw data 

Let us assume that the (k- l)st beat was detected at Tk-1· We assume that 
approximately the next beat is in the proximity of Tk-1 + 'h, where Tk =
Tk-1-Tk-2· The idea is to test several models of the formp(M£,k1Yt1 :t2 , s, T£,k), 
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