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INTISARI

Dalam praktik psikoterapi, kondisi psikologis klien yang terganggu dapat di-
lihat dari perubahan laju pernapasan. Sebagai dasar keberhasilan terapi, perlu di-
lakukan pemantauan kondisi klien secara terukur. Terapis memerlukan pengukuran
laju pernapasan yang akurat, kontinu, real time, dan nyaman. Metode Photoplethys-
mography (PPG) merupakan metode pendeteksian perubahan volume dalam darah
pada pembuluh darah dekat kulit. Pernapasan menyebabkan variasi dalam sirkulasi
periferal, sehingga laju pernapasan dapat dipantau dengan metode PPG. Variasi yang
diinduksi oleh pernapasan dalam sinyal PPG adalah variasi amplitudo, variasi freku-
ensi, dan variasi intensitas.

Telah berhasil dirancang bangun sistem pengukuran laju pernapasan berba-
sis photoplethysmography untuk instrumentasi pengukuran psikoterapi, dan meme-
nuhi tuntutan akurasi pada pengukuran pernapasan tak sadar dengan nilai RMSE 0,65
napas/menit dan error relatif 3,48%, pengukuran pernapasan sadar didapatkan nilai
RMSE 0,59 napas/menit dengan error relatif 2,54%. Sistem dapat digunakan selama
45 menit dengan data yang rusak 3,7%. Nilai hasil pengukuran dapat ditampilkan
secara langsung dengan jeda 0,34 detik. Nyaman dengan nilai konsistensi 0,82 dan
nilai komposit 1,93.

Kata kunci: photoplethysmography, tanda vital, laju pernapasan, psikoterapi.
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ABSTRACT

In psychotherapy, client’s psychological condition can be seen from changes
in respiration rate. As a basis for the success of the therapy, it is necessary to monitor
the condition of the client in a measurable state. Therapists require accurate, conti-
nuous, real time, and comfortable respiration rate measurement. The method of Pho-
toplethysmography (PPG) is a method of detecting changes in volume in the blood
in blood vessels near the skin. Respiration causes variations in peripheral circulation,
so that the respiratory rate can be monitored by the PPG method. The variations in-
duced by respiration in PPG signals are amplitude variation, frequency variation, and
intensity variation.

A photoplethysmography-based respiration rate measurement system for psycho-
therapy has been successfully designed, and fulfilling requirements with accuracy in
the measurement of unconscious breathing, the RMSE value is 0,65 breaths/minute
with a relative error of 3,48% and in the measurement of conscious breathing the va-
lue obtained RMSE is 0,59 breaths/minute with a relative error of 2,54%. The system
can be used for 45 minutes with 3,70% damaged data. The measurement results can
be displayed directly with delay 0,34 seconds. Comfortable, with a consistency value
of 0,82 and composite value of 1,93.
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