
Chapter PDF Available

Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

November 2015
November 2015 · 395:15-29

DOI:10.1007/978-81-322-2650-5_2

In book: Advanced Computing and Systems for Security (pp.15-29) · Chapter: Heart-Based Biometrics and Possible Use of
Heart Rate Variability in Biometric Recognition Systems · Publisher: Springer India · Editors: Rituparna chaki, khalid sayeed

Authors:

Hide

Abstract and Figures

Heart rate variability (HRV) is an intrinsic property of heart and active
research domain of the medical research community since last two
decades. But in biometrics it is still in its infancy. This article is intended
to present the state of art into heart-based biometrics and also explore
the possibility of using HRV in biometric recognition systems.
Subsequently, we designed hardware and software for data collection
and also developed software for HRV analysis in Matlab, which
generates 101 HRV Parameters (Features) using various HRV analysis
techniques like statistical, spectral, geometrical, etc., which are
commonly used and recommended for HRV analysis. All these features
have their relative significance in medical interpretations and analysis,
but among these 101 features reliable features that can be useful for
biometric recognition were unknown; therefore feature selection
becomes a necessary step. We used five different wrapper algorithms
for feature selection, and obtained 10 reliable features out of 101. Using
the proposed 10 HRV features, we used KNN for classification of
subjects. The classification test gave us encouraging results with 82.22
% recognition rate.

Figures - uploaded by Nazneen Akhter
Content may be subject to copyright.

Discover the world's
research

25+ million
members

160+ million
publication
pages

2.3+ billion
citations

Content uploaded by Nazneen
Akhter

Content may be subject to copyright.

Nazneen
Akhter

Sumegh Shrikant
Tharewal

Vijay
Kale

Ashish
Bhalerao

Karbhari
Kale

Citations (16) References (45) Figures (6)

Schematic of
an ECG stri…

List of
features…

Schematic of
ECG…

Workflow of
proposed…

+1+1

List of
features…

Author content

Join for free

Public Full-texts 2

 Kolkutta_chapter.pdf
Author content

Recruit researchers Join for free Login

Download full-text PDF Download citation Copy link

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 1/9

http://dx.doi.org/10.1007/978-81-322-2650-5_2
https://www.researchgate.net/publication/321569264_Advanced_Computing_and_Systems_for_Security_Volume_1?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/scientific-contributions/Vijay-Kale-2095133055
https://www.researchgate.net/scientific-contributions/Vijay-Kale-2095133055
https://www.researchgate.net/scientific-contributions/Vijay-Kale-2095133055
https://www.researchgate.net/scientific-contributions/Vijay-Kale-2095133055
https://www.researchgate.net/scientific-contributions/Ashish-Bhalerao-2095133672
https://www.researchgate.net/scientific-contributions/Ashish-Bhalerao-2095133672
https://www.researchgate.net/scientific-contributions/Ashish-Bhalerao-2095133672
https://www.researchgate.net/scientific-contributions/Ashish-Bhalerao-2095133672
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Systems#citations
https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Systems#references
https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Systems#figures
https://www.researchgate.net/figure/Schematic-of-an-ECG-strip-showing-major-components_fig1_292616418
https://www.researchgate.net/figure/Schematic-of-an-ECG-strip-showing-major-components_fig1_292616418
https://www.researchgate.net/figure/Schematic-of-an-ECG-strip-showing-major-components_fig1_292616418
https://www.researchgate.net/figure/List-of-features-suggested-by-five-wrapper-algorithms-for-names-and-descriptions-of_tbl1_292616418
https://www.researchgate.net/figure/List-of-features-suggested-by-five-wrapper-algorithms-for-names-and-descriptions-of_tbl1_292616418
https://www.researchgate.net/figure/List-of-features-suggested-by-five-wrapper-algorithms-for-names-and-descriptions-of_tbl1_292616418
https://www.researchgate.net/figure/Schematic-of-ECG-indicating-the-R-R-interval-variation_fig2_292616418
https://www.researchgate.net/figure/Schematic-of-ECG-indicating-the-R-R-interval-variation_fig2_292616418
https://www.researchgate.net/figure/Schematic-of-ECG-indicating-the-R-R-interval-variation_fig2_292616418
https://www.researchgate.net/figure/Workflow-of-proposed-HRV-biometric-system_fig3_292616418
https://www.researchgate.net/figure/Workflow-of-proposed-HRV-biometric-system_fig3_292616418
https://www.researchgate.net/figure/Workflow-of-proposed-HRV-biometric-system_fig3_292616418
https://www.researchgate.net/figure/List-of-features-appearing-in-3-or-more-groups_tbl2_292616418
https://www.researchgate.net/figure/List-of-features-appearing-in-3-or-more-groups_tbl2_292616418
https://www.researchgate.net/figure/List-of-features-appearing-in-3-or-more-groups_tbl2_292616418
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=-H7dRPtMNWflBxRF99VhnY7mgkZXQaQikkpXG7Jn-FCWlu24-6-na3J1TOfnokjtLzAd5qgxsHsFbVz9-8-iR-nMCVg
https://www.researchgate.net/profile/Nazneen-Akhter-2/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Systems/links/57ec2e0908aebb1961ffa30f/Heart-Based-Biometrics-and-use-of-Heart-Rate-Variability-in-Human-Identification-Systems.pdf
https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Systems/citation/download


Advances in Intelligent Systems and Computing 395

RituparnaChaki
AgostinoCortesi
KhalidSaeed
NabenduChaki    Editors

Advanced 
Computing 
and Systems 
for Security
Volume 1

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 2/9



6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 3/9



6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 4/9



6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 5/9



Online Education and Increasing Cyber Security Concerns During Covid-19 Pandemic

Conference Paper Full-text available

May 2023
Shazia Shaikh · Nafisa Khan · Ayesha Sultana · Nazneen Akhter

Non-Contact Heart Rate Detection Based on Hand Vein Transillumination Imaging

Article Full-text available

Sep 2021
Shuqiang Yang · Deqiang Cheng · Jun Wang · Yike Liu

CNN based Off-the-Person ECG Biometrics

Conference Paper

Mar 2019
M.A Anief Muhammed · Aravinth Jagatheesan

Using Human Heartbeat as a Biometric Using Arduino's Simple Implementation for Further
Application

Conference Paper

Nov 2019
Nanang Husin · Achmad Nizar Hidayanto

Study for Integration of Multi Modal Biometric Personal Identification Using Heart Rate
Variability (HRV) Parameter

Article Full-text available

Dec 2019
Priatna Ahmad · Teni Tresnawati · Tossin Alamsyah · Riandini --

A Survey on Modality Characteristics, Performance Evaluation Metrics, and Security for
Traditional and Wearable Biometric Systems

Article Full-text available

May 2019

Aditya Sundararajan · Arif Sarwat · Alexander Pons

Analysis of Heart Rate Variability in Biometric Identification

Conference Paper

Feb 2018

Vanita Somnath Jadhav · Nagsen Bansod · Karbhari Kale

Towards FHR Biometric Identification: A Comparison between Compression and Entropy
Based Approaches

Conference Paper Full-text available

Jun 2018
Luísa Castro · Andreia Teixeira · Susana Bras · Cristina Costa Santos

Citations (16) References (45)

View Show abstract

View Show abstract

View

View

View Show abstract

View Show abstract

View

View

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 6/9

https://www.researchgate.net/publication/370419499_Online_Education_and_Increasing_Cyber_Security_Concerns_During_Covid-19_Pandemic
https://www.researchgate.net/profile/Shazia-Shaikh-5
https://www.researchgate.net/profile/Shazia-Shaikh-5
https://www.researchgate.net/profile/Shazia-Shaikh-5
https://www.researchgate.net/scientific-contributions/Nafisa-Khan-2250287075
https://www.researchgate.net/scientific-contributions/Ayesha-Sultana-2250297926
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/publication/354579028_Non-Contact_Heart_Rate_Detection_Based_on_Hand_Vein_Transillumination_Imaging
https://www.researchgate.net/scientific-contributions/Shuqiang-Yang-2177827060
https://www.researchgate.net/profile/Deqiang-Cheng
https://www.researchgate.net/profile/Deqiang-Cheng
https://www.researchgate.net/profile/Deqiang-Cheng
https://www.researchgate.net/scientific-contributions/Jun-Wang-2110003208
https://www.researchgate.net/scientific-contributions/Yike-Liu-2201117212
https://www.researchgate.net/publication/339912670_CNN_based_Off-the-Person_ECG_Biometrics
https://www.researchgate.net/scientific-contributions/MA-Anief-Muhammed-2171875458
https://www.researchgate.net/profile/Aravinth-Jagatheesan
https://www.researchgate.net/profile/Aravinth-Jagatheesan
https://www.researchgate.net/profile/Aravinth-Jagatheesan
https://www.researchgate.net/publication/338800046_Using_Human_Heartbeat_as_a_Biometric_Using_Arduino's_Simple_Implementation_for_Further_Application
https://www.researchgate.net/publication/338800046_Using_Human_Heartbeat_as_a_Biometric_Using_Arduino's_Simple_Implementation_for_Further_Application
https://www.researchgate.net/profile/Nanang-Husin
https://www.researchgate.net/profile/Nanang-Husin
https://www.researchgate.net/profile/Nanang-Husin
https://www.researchgate.net/profile/Achmad-Hidayanto-2
https://www.researchgate.net/profile/Achmad-Hidayanto-2
https://www.researchgate.net/profile/Achmad-Hidayanto-2
https://www.researchgate.net/publication/338013693_Study_for_Integration_of_Multi_Modal_Biometric_Personal_Identification_Using_Heart_Rate_Variability_HRV_Parameter
https://www.researchgate.net/publication/338013693_Study_for_Integration_of_Multi_Modal_Biometric_Personal_Identification_Using_Heart_Rate_Variability_HRV_Parameter
https://www.researchgate.net/profile/Priatna-Ahmad-2
https://www.researchgate.net/profile/Priatna-Ahmad-2
https://www.researchgate.net/profile/Priatna-Ahmad-2
https://www.researchgate.net/scientific-contributions/Teni-Tresnawati-2153170744
https://www.researchgate.net/profile/Tossin-Alamsyah
https://www.researchgate.net/profile/Tossin-Alamsyah
https://www.researchgate.net/profile/Tossin-Alamsyah
https://www.researchgate.net/profile/Riandini-2
https://www.researchgate.net/profile/Riandini-2
https://www.researchgate.net/profile/Riandini-2
https://www.researchgate.net/publication/332957276_A_Survey_on_Modality_Characteristics_Performance_Evaluation_Metrics_and_Security_for_Traditional_and_Wearable_Biometric_Systems
https://www.researchgate.net/publication/332957276_A_Survey_on_Modality_Characteristics_Performance_Evaluation_Metrics_and_Security_for_Traditional_and_Wearable_Biometric_Systems
https://www.researchgate.net/profile/Aditya-Sundararajan
https://www.researchgate.net/profile/Aditya-Sundararajan
https://www.researchgate.net/profile/Aditya-Sundararajan
https://www.researchgate.net/profile/Arif-Sarwat
https://www.researchgate.net/profile/Arif-Sarwat
https://www.researchgate.net/profile/Arif-Sarwat
https://www.researchgate.net/profile/Alexander-Pons
https://www.researchgate.net/profile/Alexander-Pons
https://www.researchgate.net/profile/Alexander-Pons
https://www.researchgate.net/publication/328243486_Analysis_of_Heart_Rate_Variability_in_Biometric_Identification
https://www.researchgate.net/scientific-contributions/Vanita-Somnath-Jadhav-2148318473
https://www.researchgate.net/profile/Nagsen-Bansod
https://www.researchgate.net/profile/Nagsen-Bansod
https://www.researchgate.net/profile/Nagsen-Bansod
https://www.researchgate.net/profile/Karbhari-Kale
https://www.researchgate.net/profile/Karbhari-Kale
https://www.researchgate.net/profile/Karbhari-Kale
https://www.researchgate.net/publication/326562629_Towards_FHR_Biometric_Identification_A_Comparison_between_Compression_and_Entropy_Based_Approaches
https://www.researchgate.net/publication/326562629_Towards_FHR_Biometric_Identification_A_Comparison_between_Compression_and_Entropy_Based_Approaches
https://www.researchgate.net/profile/Luisa-Castro-5
https://www.researchgate.net/profile/Luisa-Castro-5
https://www.researchgate.net/profile/Luisa-Castro-5
https://www.researchgate.net/profile/Andreia-Teixeira-4
https://www.researchgate.net/profile/Andreia-Teixeira-4
https://www.researchgate.net/profile/Andreia-Teixeira-4
https://www.researchgate.net/profile/Susana-Bras
https://www.researchgate.net/profile/Susana-Bras
https://www.researchgate.net/profile/Susana-Bras
https://www.researchgate.net/profile/Cristina-Costa-Santos
https://www.researchgate.net/profile/Cristina-Costa-Santos
https://www.researchgate.net/profile/Cristina-Costa-Santos
https://www.researchgate.net/publication/370419499_Online_Education_and_Increasing_Cyber_Security_Concerns_During_Covid-19_Pandemic
https://www.researchgate.net/publication/354579028_Non-Contact_Heart_Rate_Detection_Based_on_Hand_Vein_Transillumination_Imaging
https://www.researchgate.net/publication/339912670_CNN_based_Off-the-Person_ECG_Biometrics
https://www.researchgate.net/publication/338800046_Using_Human_Heartbeat_as_a_Biometric_Using_Arduino's_Simple_Implementation_for_Further_Application
https://www.researchgate.net/publication/338013693_Study_for_Integration_of_Multi_Modal_Biometric_Personal_Identification_Using_Heart_Rate_Variability_HRV_Parameter
https://www.researchgate.net/publication/332957276_A_Survey_on_Modality_Characteristics_Performance_Evaluation_Metrics_and_Security_for_Traditional_and_Wearable_Biometric_Systems
https://www.researchgate.net/publication/328243486_Analysis_of_Heart_Rate_Variability_in_Biometric_Identification
https://www.researchgate.net/publication/326562629_Towards_FHR_Biometric_Identification_A_Comparison_between_Compression_and_Entropy_Based_Approaches


Evolution, Current Challenges, and Future Possibilities in ECG Biometrics

Article Full-text available

Jun 2018

João Ribeiro Pinto · Jaime S. Cardoso · Andre Lourenco

FinDroidHR: Smartwatch Gesture Input with Optical Heartrate Monitor

Article Full-text available

Mar 2018

Yu Zhang · Tao Gu · Chu Luo · Aruna Seneviratne

View Show abstract

View Show abstract

Show more

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 7/9

https://www.researchgate.net/publication/325934871_Evolution_Current_Challenges_and_Future_Possibilities_in_ECG_Biometrics
https://www.researchgate.net/profile/Joao-Ribeiro-Pinto
https://www.researchgate.net/profile/Joao-Ribeiro-Pinto
https://www.researchgate.net/profile/Joao-Ribeiro-Pinto
https://www.researchgate.net/profile/Jaime-Cardoso
https://www.researchgate.net/profile/Jaime-Cardoso
https://www.researchgate.net/profile/Jaime-Cardoso
https://www.researchgate.net/profile/Andre-Lourenco-6
https://www.researchgate.net/profile/Andre-Lourenco-6
https://www.researchgate.net/profile/Andre-Lourenco-6
https://www.researchgate.net/publication/324054097_FinDroidHR_Smartwatch_Gesture_Input_with_Optical_Heartrate_Monitor
https://www.researchgate.net/profile/Yu-Zhang-459
https://www.researchgate.net/profile/Yu-Zhang-459
https://www.researchgate.net/profile/Yu-Zhang-459
https://www.researchgate.net/profile/Tao-Gu-2
https://www.researchgate.net/profile/Tao-Gu-2
https://www.researchgate.net/profile/Tao-Gu-2
https://www.researchgate.net/profile/Chu-Luo-2
https://www.researchgate.net/profile/Chu-Luo-2
https://www.researchgate.net/profile/Chu-Luo-2
https://www.researchgate.net/profile/Aruna-Seneviratne
https://www.researchgate.net/profile/Aruna-Seneviratne
https://www.researchgate.net/profile/Aruna-Seneviratne
https://www.researchgate.net/publication/325934871_Evolution_Current_Challenges_and_Future_Possibilities_in_ECG_Biometrics
https://www.researchgate.net/publication/324054097_FinDroidHR_Smartwatch_Gesture_Input_with_Optical_Heartrate_Monitor


Recommended publications Discover more

Chapter Full-text available

Heart-Based Biometrics and Possible Use of Heart Rate Variability in Biometric Recognition Systems

January 2016

Nazneen Akhter · Sumegh Shrikant Tharewal · Vijay Kale · [...] · Karbhari Kale

Heart rate variability (HRV) is an intrinsic property of heart and active research domain of the medical research community since last
two decades. But in biometrics it is still in its infancy. This article is intended to present the state of art into heart-based biometrics and
also explore the possibility of using HRV in biometric recognition systems. Subsequently, we designed hardware and ... [Show full
abstract]

View full-text

Article Full-text available

Feature Selection for Heart Rate Variability Based Biometric Recognition Using Genetic Algorithm

January 2016

Nazneen Akhter · Nagsen Bansod · Karbhari Kale · Siddharth Dabhade

Heart Rate Variability (HRV) is a prominent property of heart, so far utilized by medical community for diagnostic and prognostic
purpose. There was an early attempt to employ HRV for biometric recognition purpose however due to lack of information, the
methodologies applied, features used, and results obtained are not available for reference and comparison. In this article we attempt
to utilize ... [Show full abstract]

View full-text

Article Full-text available

Microcontroller based RR-Interval measurement using PPG signals for Heart Rate Variability based bio...

August 2015

Nazneen Akhter · Sumegh Shrikant Tharewal · Karbhari Kale · Gite Hanumant

Heart Rate Variability (HRV) is a natural property of heart rate. Medical science since last two decades has been viewing at it as a
diagnostic and prognostic tool. This study is intended towards harnessing the HRV property of heart for person identification. The
highest peak in the ECG signal as well as PPG signal as seen in Figure 1, is known as the R-peak, while the time duration between
two ... [Show full abstract]

View full-text

Conference Paper Full-text available

Microcontroller based RR-Interval measurement using PPG signals for Heart Rate Variability based bio...

August 2015

Nazneen Akhter · Sumegh Shrikant Tharewal · Karbhari Kale · Gite Hanumant

View full-text

Company

About us

Support

Help Center

Business solutions

Advertising

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 8/9

https://www.researchgate.net/search
https://www.researchgate.net/go.GetApp.html?interested=true&originCh=footerLoggedOut
https://www.researchgate.net/go.GetApp.html?interested=true&originCh=footerLoggedOut
https://www.researchgate.net/deref/https%3A%2F%2Fplay.google.com%2Fstore%2Fapps%2Fdetails%3Fid%3Dnet.researchgate.shellapp%26utm_source%3DoriginCH%253Dfooter%26pcampaignid%3DpcampaignidMKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1
https://www.researchgate.net/deref/https%3A%2F%2Fplay.google.com%2Fstore%2Fapps%2Fdetails%3Fid%3Dnet.researchgate.shellapp%26utm_source%3DoriginCH%253Dfooter%26pcampaignid%3DpcampaignidMKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1
https://www.researchgate.net/publication/291339225_Heart-Based_Biometrics_and_Possible_Use_of_Heart_Rate_Variability_in_Biometric_Recognition_Systems
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/scientific-contributions/Vijay-Kale-2095133055
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/publication/291339225_Heart-Based_Biometrics_and_Possible_Use_of_Heart_Rate_Variability_in_Biometric_Recognition_Systems
https://www.researchgate.net/publication/284887278_Feature_Selection_for_Heart_Rate_Variability_Based_Biometric_Recognition_Using_Genetic_Algorithm
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Nagsen-Bansod
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Siddharth-Dabhade
https://www.researchgate.net/publication/284887278_Feature_Selection_for_Heart_Rate_Variability_Based_Biometric_Recognition_Using_Genetic_Algorithm
https://www.researchgate.net/publication/291338902_Microcontroller_based_RR-Interval_measurement_using_PPG_signals_for_Heart_Rate_Variability_based_biometric_application
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Gite-Hanumant
https://www.researchgate.net/publication/291338902_Microcontroller_based_RR-Interval_measurement_using_PPG_signals_for_Heart_Rate_Variability_based_biometric_application
https://www.researchgate.net/publication/313837778_Microcontroller_based_RR-Interval_measurement_using_PPG_signals_for_Heart_Rate_Variability_based_biometric_application
https://www.researchgate.net/profile/Nazneen-Akhter-2
https://www.researchgate.net/profile/Sumegh-Tharewal
https://www.researchgate.net/profile/Karbhari-Kale-2
https://www.researchgate.net/profile/Gite-Hanumant
https://www.researchgate.net/publication/313837778_Microcontroller_based_RR-Interval_measurement_using_PPG_signals_for_Heart_Rate_Variability_based_biometric_application
https://www.researchgate.net/about
https://explore.researchgate.net/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=helpcenter
https://www.researchgate.net/marketing-solutions?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=advertising


News
Careers

Recruiting

© 2008-2024 ResearchGate GmbH. All rights reserved. Terms · Privacy · Copyright · Imprint · Consent preferences

6/16/24, 11:59 AM (PDF) Heart Based Biometrics and use of Heart Rate Variability in Human Identification Systems

https://www.researchgate.net/publication/292616418_Heart_Based_Biometrics_and_use_of_Heart_Rate_Variability_in_Human_Identification_Sy… 9/9

https://www.researchgate.net/blog
https://www.researchgate.net/careers
https://www.researchgate.net/scientific-recruitment?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=recruiting
https://www.researchgate.net/terms-of-service
https://www.researchgate.net/privacy-policy
https://www.researchgate.net/ip-policy
https://www.researchgate.net/imprint
javascript:Didomi.preferences.show()

