RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] G. C. Smith, “Psychotherapy,” dalam Encyclopedia of Stress, Second
Edition., New York: Academic Press, 2007, him. 302—-307.

[2] European Federation of Psychiatric Trainees, EFPT Psychotherapy
Guidebook. European Federation of Psychiatric Trainees, 2018.

[3] B. E. Wampold, “Introduction.,” dalam The basics of psychotherapy: An
introduction to theory and practice (2nd ed.)., Washington: American
Psychological Association, 2019, him. 3-15.

[4] M. Eskin, “Definition and Concepts,” dalam Problem Solving Therapy in
the Clinical Practice, Elsevier, 2013.

[5] P. R. Steffen, L. Fidalgo, D. Schmuck, Y. Tsui, dan T. Brown,
“Psychotherapy participants show increased physiological responsiveness to a lab
stressor relative to matched controls,” Front. Psychol., vol. 5, Jul 2014, doi:
10.3389/fpsyg.2014.00795.

[6] Dale Purves dkk., Neuroscience, Sixth Edition. New York: Oxford
University Press, 2018.

[7] G. J. Tortora dan B. Derrickson, Principles of anatomy and physiology.
Hoboken: Wiley, 2014.

[8] F. Shaffer dan J. P. Ginsberg, “An Overview of Heart Rate Variability
Metrics and Norms,” Front. Public Health, vol. 5, him. 258, Sep 2017, doi:
10.3389/fpubh.2017.00258.

[9] Australian Counselling Association, Code of Ethics and Practice of The
Association for Counsellors in Australia, Version 15. Charles Sturt: Australian
Counselling Association, 2019.

[10] K. Kodama, S. Tanaka, D. Shimizu, K. Hori, dan H. Matsui, “Heart Rate
Synchrony in Psychological Counseling: A Case Study,” Psychology, vol. 09, no.
07, him. 1858-1874, 2018, doi: 10.4236/psych.2018.97108.

[11] Nicola Petrocchi dan Simone Cheli, “The Social Brain and Heart Rate
Variability: Implications for Psychotherapy,” Psychol. Psychother. Theory Res.
Pract., 2019.

[12] B. Vescio, M. Salsone, A. Gambardella, dan A. Quattrone, “Comparison
between Electrocardiographic and Earlobe Pulse Photoplethysmographic Detection
for Evaluating Heart Rate Variability in Healthy Subjects in Short- and Long-Term
Recordings,” Sensors, vol. 18, no. 3, him. 844, Mar 2018, doi: 10.3390/s18030844.



RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[13] J. Moraes, M. Rocha, G. Vasconcelos, J. Vasconcelos Filho, V. de
Albuquerque, dan A. Alexandria, “Advances in Photopletysmography Signal
Analysis for Biomedical Applications,” Sensors, vol. 18, no. 6, him. 1894, Jun
2018, doi: 10.3390/518061894.

[14] D. Hernando, S. Roca, J. Sancho, A. Alesanco, dan R. Bailon, “Validation
of the Apple Watch for Heart Rate Variability Measurements during Relax and
Mental Stress in Healthy Subjects,” Sensors, vol. 18, no. 8, him. 2619, Agu 2018,
doi: 10.3390/518082619.

[15] Biljana Djuri¢ dkk., “An Improved Design of Optical Sensor for Long Term
Measurement of Arterial Blood Flow Waveform,” Biomed. Microdevices, vol. 19,
no. 3, him. 48, Mei 2017, doi: 10.1007/s10544-017-0196-x.

[16] A. A. Kamshilin dan N. B. Margaryants, “Origin of Photoplethysmographic
Waveform at Green Light,” Phys. Procedia, vol. 86, hlm. 72-80, 2017, doi:
10.1016/j.phpro.2017.01.024.

[17] M. Koziol, P. Piech, M. Maciejewski, dan W. Surtel, “The latest
applications of photoplethysmography,” vol. 25, no. 1, him. 7, 2019.

[18] X. Chen, R. Yang, L. Ge, J. Luo, dan R. Lv, “Hypnosis in the Treatment of
Major Depression: An Analysis of Heart Rate Variability,” Int. J. Clin. Exp. Hypn.,
vol. 65, no. 1, him. 52-63, Jan 2017, doi: 10.1080/00207144.2017.1246873.

[19] N. Saquib, Md. T. I. Papon, I. Ahmad, dan A. Rahman, “Measurement of
heart rate using photoplethysmography,” dalam 2015 International Conference on
Networking Systems and Security (NSysS), Dhaka, Bangladesh, Jan 2015, him. 1-
6, doi: 10.1109/NSysS.2015.7043525.

[20] R. Jaafar dan M. A. A. Rozali, “Estimation of breathing rate and heart rate
from photoplethysmogram,” dalam 2017 6th International Conference on
Electrical Engineering and Informatics (ICEEI), Langkawi, Nov 2017, him. 1-4,
doi: 10.1109/ICEEI.2017.8312414.

[21]  P. Bansal, M. Malik, dan R. Kundu, “Smart heart rate monitoring system,”
dalam 2018 IEEMA Engineer Infinite Conference (eTechNxT), New Delhi, Mar
2018, him. 1-4, doi: 10.1109/ETECHNXT.2018.8385347.

[22] Y. Aarthi, B. Karthikeyan, N. P. Raj, dan M. Ganesan, “Fingertip Based
Estimation Of Heart Rate Using Photoplethysmography,” dalam 2019 5th
International Conference on Advanced Computing & Communication Systems
(ICACCS), Coimbatore, India, Mar 2019, hlm. 817-821, doi:
10.1109/ICACCS.2019.8728432.

[23] S. K. Longmore, G. Y. Lui, G. Naik, P. P. Breen, B. Jalaludin, dan G. D.
Gargiulo, “A Comparison of Reflective Photoplethysmography for Detection of



RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Heart Rate, Blood Oxygen Saturation, and Respiration Rate at Various Anatomical
Locations,” Sensors, vol. 19, no. 8, him. 1874, Apr 2019, doi: 10.3390/s19081874.

[24] V. Jeyhani, S. Mahdiani, M. Peltokangas, dan A. Vehkaoja, “Comparison
of HRV parameters derived from photoplethysmography and electrocardiography
signals,” dalam 2015 37th Annual International Conference of the IEEE
Engineering in Medicine and Biology Society (EMBC), Milan, Agu 2015, him.
5952-5955, doi: 10.1109/EMBC.2015.7319747.

[25] D.J.Plews, B. Scott, M. Altini, M. Wood, A. E. Kilding, dan P. B. Laursen,
“Comparison of Heart Rate Variability Recording With Smart Phone
Photoplethysmographic, Polar H7 Chest Strap and Electrocardiogram Methods,”
Int. J. Sports Physiol. Perform., him. 16, 2017.

[26] S. Rajala, T. Ahmaniemi, H. Lindholm, dan T. Taipalus, “Pulse arrival time
(PAT) measurement based on arm ECG and finger PPG signals - comparison of
PPG feature detection methods for PAT calculation,” dalam 2017 39th Annual
International Conference of the IEEE Engineering in Medicine and Biology Society
(EMBC), Seogwipo, Jul 2017, him. 250-253, doi: 10.1109/EMBC.2017.8036809.

[27] C.-C. Hsiao, F.-W. Hsu, R.-G. Lee, dan R. Lin, “Correlation analysis of
heart rate variability between PPG and ECG for wearable devices in different
postures,” dalam 2017 IEEE International Conference on Systems, Man, and
Cybernetics (SMC), Banff, AB, Okt 2017, hlm. 2957-2962, doi:
10.1109/SMC.2017.8123077.

[28] I. Z. Khazan, The clinical handbook of biofeedback: a step by step guide for
training and practice with mindfulness. Chichester, West Sussex, UK: John Wiley
& Sons Inc, 2013.

[29] E. Sankaranarayanan Prakash, “How to Tell Heart Rate From an ECG?
(Notes),” Jun 24, 2004, Diakses: Apr 28, 2020. [Daring]. Tersedia pada:
http://www.lifescitrc.org/resource.cfm?submissionID=769.

[30] Carolyn Jarvis, Pocket Companion for Physical Examination and Health
Assessment, Seventh Edition. St. Louis: Elsevier, 2016.

[31]] M. E. van den Berg dkk., “Normal Values of Corrected Heart-Rate
Variability in 10-Second Electrocardiograms for All Ages,” Front. Physiol., vol. 9,
him. 424, Apr 2018, doi: 10.3389/fphys.2018.00424.

[32] S. Laborde, E. Mosley, dan J. F. Thayer, “Heart Rate Variability and
Cardiac Vagal Tone in Psychophysiological Research — Recommendations for
Experiment Planning, Data Analysis, and Data Reporting,” Front. Psychol., vol. 08,
Feb 2017, doi: 10.3389/fpsyg.2017.00213.



RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

UNIVERSITAS ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

[33] M.R.Esco, H. N. Williford, A. A. Flatt, T. J. Freeborn, dan F. Y. Nakamura,
“Ultra-shortened time-domain HRV parameters at rest and following exercise in
athletes: an alternative to frequency computation of sympathovagal balance,” Eur.
J. Appl. Physiol., vol. 118, no. 1, him. 175-184, Jan 2018, doi: 10.1007/s00421-
017-3759-x.

[34] L. Peter, I. Vorek, B. Massot, I. Bryjova, dan T. Urbanczyk, “Determination
of Blood Vessels Expandability; Multichannel Photoplethysmography,” IFAC-
Pap., vol. 49, no. 25, him. 284-288, 2016, doi: 10.1016/j.ifacol.2016.12.048.

[35] J. T.B. Moyle, Pulse oximetry. London: BMJ, 2002.

[36] Tomas Tsehak Abay, “Reflectance Photoplethysmography for Non invasive
of tissue perfusion,” University Of London, London, 2016.

[37] F. Tabei, R. Kumar, T. N. Phan, D. D. McManus, dan J. W. Chong, “A
Novel Personalized Motion and Noise Artifact (MNA) Detection Method for
Smartphone Photoplethysmograph (PPG) Signals,” IEEE Access, vol. 6, him.
60498-60512, 2018, doi: 10.1109/ACCESS.2018.2875873.

[38] Jacob Fraden, Handbook of Modern Sensors Physics, Designs, and
Applications, Fourth Edition. San Diego: Springer, 2010.

[39] Maxim Integrated, “MAX30100 Pulse Oximeter and Heart-Rate Sensor IC
for Wearable Health.” Sep 2014, Diakses: Jan 31, 2020. [Daring]. Tersedia pada:
https://datasheets.maximintegrated.com/en/ds/MAX30100.pdf.

[40] Maxim Integrated, “MAX30102 High-Sensitivity Pulse Oximeter and
Heart-Rate Sensor for Wearable Health.” Nov 2018, Diakses: Agu 18, 2020.
[Daring]. Tersedia pada:
https://datasheets.maximintegrated.com/en/ds/MAX30102.pdf.

[41] TIan Chen, “How Common Noise and Error Sources Affect Optical
Biosensing.” Maxim Integrated, 2014.

[42] L. Tan dan J. Jiang, Digital signal processing: fundamentals and
applications, Third edition. London [England] ; San Diego, CA: Elsevier/Academic
Press, 2019.

[43] J. W. Valvano, Real-time interfacing to the Arm® Cortex(TM)-M
Microcontrollers, 3rd ed. s.l.: Eigenverl. d. Verf, 2013.

[44] L. E. Frenzel, Handbook of serial communications interfaces: a
comprehensive compendium of serial digital input/output (I/0) standards. Oxford ;
Waltham, MA: Newnes, an imprint of Elsevier, 2016.



RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[45] Tom O’Haver, Pragmatic Introduction to Signal Processing Applications
in Scientific Measurement, May 2020 Edition. Department of Chemistry and
Biochemistry The University of Maryland at College Park, 2020.

[46] SciPy Community, “SciPy Reference Guide.” Jul 23, 2020.

[47]  University of Auckland, “Image Filtering,” The University of Auckland -
COMPSCI 373 S1 C - Patrice’s Lectures, Mar 2011.
https://www.cs.auckland.ac.nz/courses/compsci373slc/PatricesLectures/Image%?2
OFiltering.pdf (diakses Mei 21, 2020).

[48] R. Gilgen-Ammann, T. Schweizer, dan T. Wyss, “RR interval signal quality
of a heart rate monitor and an ECG Holter at rest and during exercise,” Eur. J. Appl.
Physiol., vol. 119, no. 7, him. 1525-1532, Jul 2019, doi: 10.1007/s00421-019-
04142-5.

[49] Autar Kaw, “Introduction, Approximation and Errors.” University of South
Florida, Des 23, 2009, Diakses: Jul 18, 2020. [Daring]. Tersedia pada:
http://numericalmethods.eng.usf.edu/.

[50] Ernest O Doebelin, Measurement Systems Application and Design.
McGraw Hill, 2004.

[51] S. L. Jackson, Research methods and statistics: a critical thinking
approach, Fifth edition. Australia: Cengage Learning, 2015.

[52] P. Bruce dan A. Bruce, Practical Statistics for Data Scientists: 50 Essential
Concepts. Sebastopol: O’Reilly Media, 2017.

[53] Balkishan Sharma, “A focus on reliability in developmental research
through Cronbach’s Alpha among medical, dental and paramedical professionals,”
Asian Pac. J. Health Sci., vol. 3, no. 4, him. 271-278, Nov 2016, doi:
10.21276/apjhs.2016.3.4.43.

[54] Muhammad Yasin Basori, “Rancang Bangun Sistem Pengukuran Tekanan
Darah Berbasis Photoplethysmography untuk Instrumentasi Pengukuran
Psikoterapi,” Skripsi, Universitas Gadjah Mada, Yogyakarta, 2020.

[55] Y. Liang, M. Elgendi, Z. Chen, dan R. Ward, “An optimal filter for short
photoplethysmogram signals,” Sci. Data, vol. 5, no. 1, him. 180076, Des 2018, doi:
10.1038/sdata.2018.76.

[56] A.H. M. Z. Karim, T. H. Reshmi, dan S. Sultana, “Analysis and Different
Modifications of Empirical Mode Decomposition Method of Heart Rate Extraction
from PPG Signal,” Am. J. Biomed. Eng., vol. 10, no. 1, him. 7, 2020, doi:
10.5923/j.ajbe.20201001.02.



RANCANG BANGUN SISTEM PENGUKURAN HEART RATE DAN HEART RATE VARIABILITY
BERBASIS PHOTOPLETHYSMOGRAPHY

UNTUK INSTRUMENTASI PENGUKURAN PSIKOTERAPI

ANDARU DWIKI RIZALDI, Prof Ir. Sunarno, M.Eng, Ph.D ; Ir. Rony Wijaya, ST., M.Eng

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[57] Mika P. Tarvainen, Jukka Lipponen, Juha-Pekka Niskanen, dan Perttu O.
Ranta-aho, “Kubios HRV (ver. 3.3) User’s Guide.” Kubios Oy, Jun 05, 2019,
Diakses: Jan 21, 2020. [Daring]. Tersedia pada:
https://www.kubios.com/downloads/Kubios_ HRV_Users_Guide.pdf.

[58] S. Béres, L. Holczer, dan L. Hejjel, “On the Minimal Adequate Sampling
Frequency of the Photoplethysmogram for Pulse Rate Monitoring and Heart Rate
Variability Analysis in Mobile and Wearable Technology,” Meas. Sci. Rev., vol.
19, no. 5, him. 232-240, Okt 2019, doi: 10.2478/msr-2019-0030.

[59] AMArchibald, Martin Spacek, dan Pauli Virtanen, “Parallel Programming
with numpy and scipy,” SciPy Cookbook, Okt 30, 2015. https://scipy-
cookbook.readthedocs.io/items/ParallelProgramming.html (diakses Agu 29, 2020).

[60] Educba, “Introduction to NumPy.” https://www.educba.com/introduction-
to-numpy/ (diakses Agu 28, 2020).

[61] L. Campagnola, “pyqtgraph Documentation.” Jul 10, 2019.

[62] “csv - CSv File Reading and Writing.”
https://docs.python.org/3/library/csv.html (diakses Agu 25, 2020).



	S1-2020-394970-fulltext_Part56.pdf
	S1-2020-394970-fulltext_Part57.pdf
	S1-2020-394970-fulltext_Part58.pdf
	S1-2020-394970-fulltext_Part59.pdf



