






the submission of the aforementioned entry. The results 
presented here reflect the performance of the improved 
one. Since the hidden data set is not publicly available at 
the time of writing of this paper, these results consist of 
measurements taken only on the training data set. 

The performance of the base algorithm without rhythm 
correction and the results of the rhythm-corrected ones 
equipped with each score function discussed in Section 
2.2 are compared in Table 1. 

 
Table 1. The table summarizes the experimental 

results. Columns correspond to the base algorithm. The 
rows contain the number of false positive (FP) and false 
negative (FN) outcomes of the base algorithm without 
and with rhythm-based correction using standard 
deviation and the modified score function. The data set 
has 72413 beat locations in total. 

 

  Sample 
entry Rational Deep 

learning 
Base 
algorithm 

FP 71 46 41 
FN 56 210 60 

Std score FP 18 9 22 
FN 60 107 14 

Modified 
score 

FP 22 9 22 
FN 83 111 12 

 
In case of the sample entry rhythm correction can 

eliminate about 75% of false positive beats; however the 
number of false negatives is increased. The standard 
deviation score performs considerably better here. 

The algorithm based on rational functions clearly 
benefits from post processing step; the number of false 
positives and false negatives are reduced by 80% and 
nearly 50% respectively. 

In case Sachin Vernekar’s algorithm, the post-
processing step corrects close to 50% of false positives 
and about 80% of false negatives. 

 
5. Conclusion 

The rhythm correction post processing step was able to 
increase detection accuracy of other beat detection 
algorithms by considering rhythm. The performance of 
the algorithm depends heavily on the base algorithm and 
the candidate generation method, therefore these 
components should be chosen with care. 

Due to the nature of the algorithm performance can 
severely decrease in the presence of false in-rhythm 
candidates. E.g. in case of arrhythmia, robust candidates 
are required to maintain good results. 

A novel beat detection method based on rational 
modelling of QRS complexes is presented. The issue with 
run-time performance should be addressed in the future. 

 

6. Source code 

The source code of the algorithm can be downloaded 
from gilian.web.elte.hu/cinc2014/rhythm.tar.gz. 
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