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1. Introduction

This document is a source code description for the paper “ECG Sensor Card with Evolving RBP
Algorithms for Human Verification”.

2. Database

The ECG database used in our paper is stored in the “ECGdatabase™ file and has three subfiles:
“arrhythmia”, “normal”, and Longterm. There are three ECG databases in this package. The original
databases can be found as follows, and the complete data sets can be retrieved from the corresponding
websites.

(@ MIT-BIH Arrhythmia Database: http://physionet.org/physiobank/database/mitdb/

(b) MIT-BIH Normal Sinus Rhythm Database: http:/Amwww.physionet.org/physiobank/database/nsrdb/

(c) Physionet Long-term Database: https://physionet.org/works/BiometricHuman
IdentificationbasedonECG

The database is in the EcgDatabase directory (physionet_project directory). It contains the data of 90
persons and has a total of 310 records. The recording dates are written in the corresponding .hea files.


http://physionet.org/physiobank/database/mitdb/
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3. Operation

Several steps are used to perform this evaluation.
a) Success Rate Comparison

e The two whole databases, the MIT-BIH Arrhythmia and Normal databases, should be
downloaded from the original website.

* Open one MATLAB source code file, such as “waveform.m”, and modify the variance “path”
in the header of the file with the full path of the subfile (“arrhythmia” or “normal” file) of the
“ECGdatabase”, such as “C:\code\ECGdatabase\arrhythmia”.

* Finally, click the “run” button to obtain the result. The cross-validation takes some time,
especially for the arrhythmia database, which has 47 individuals.

b) FA/FR of ARBP and Euclidean Distance

e The two whole databases, the MIT-BIH Arrhythmia and Normal databases, should be
downloaded from the original website.

* Then, open and click the “run” button for advancedRBP_FRFA.m and euclidean_FRFA.m to
obtain the results.

c) Evolving RBP FA/FA

e The Long-term Physionet Database should be downloaded from the original website.
e Open and click the “run’ button for noEvolvingRBP.m and evolvingRBP.m to obtain the results
of the comparison.

4. Source Code

d) Success Rate Comparison

advancedRBP.m, basicRBP.m, waveform.m, and waveletTransform.m are the corresponding
algorithms for the comparison. They all work with the same two databases for success rate comparison.

e) FA/FR of ARBP

Moreover, for further information about advanced RBP, advancedRBP_FRFA.m and
euclidean_FRFA.m are provided for the purpose of comparing advanced RBP and Euclidean distance
with regard to false rejection and acceptance rates.

f) Evolving RBP FA/FA

* noEvolvingRBP.m: computes the FR (false rejection rate) and FA (false acceptance rate) of the
advanced RBP algorithm under the no-incremental-update condition;

* evolvingRBP.m: calculates the FR (false rejection rate) and FA (false acceptance rate) of the
advanced RBP algorithm under the fresh condition;

* similar.m, getDatPath, and rankStatistic.m are the ancillary files used in the evaluation.
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5. Output Analysis

a) Success Rate Comparison

The results can be seen in the “workspace” of MATLAB directly. The detailed results are stored
under the variable “meanDm”, which has two dimensions: the first denotes the reference person and the
second the compared person. The statistical information of the correct rate is stored under the variable
“statistic” in the workspace, or the output result can also be stored in an Excel data file. The store position
is “C:\code”, and they are named in the form “source code filename-ECG database name”, for example,
“waveform-arrhythmia.xlsx” and “waveform-normal.xIsx”.

The Excel results are illustrated for 18 individuals below using “waveform-normal.xIsx™ as an example.
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Figure S1. The results of success rate for 18 individuals.

The above data is from Sheet 1 of “waveform-normal.xlsx”, and there is a detailed result on Sheet 2
of “waveform-normal.xIsx”.
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Figure S2. The detailed result of success rate comparison for 18 individuals.
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The overall results are shown in the command line window, as follows:
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@) New to MATLAB? Watch this Video, see Demos, or read Getting Started,

MAILAE desktop keyboard shortcuts, such as Ctrl+5, are now customizable.

In addition, many keyboard shortcuts have changed for improved consistency

across the desktop.
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from the "Active settings” drop-down list. For more information, see Help.
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Figure S3. The overall result on Matlab.
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