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MOTTO

Do not look for friends there, you won't find them.
None of them have the capacity to understand you, they never will.

(Cristina Yang)
The only way to fail is not to fight. So you fight until you can’t fight anymore,
never let go, never give up, never run, never surrender.

(Amelia Shepherd)

You just don’t give up, it’s a lame. You 're not a quitter. That’s not who you are.

(Alex Karev)

Your life is in your hands. So take it just as far as you can.
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PROTOTIPE SENSOR DETEKSI FREKUENSI DENYUT JANTUNG
BERBASIS FIBER OPTIK

DINI LESTARI
Program Studi Fisika, Fakultas Matematika dan IImu Pengetahuan Alam

Universitas Sebelas Maret

ABSTRAK

Penelitian sensor deteksi frekuensi denyut jantung berbasis fiber optik telah
dilakukan menggunakan konfigurasi pemantulan. Fiber optik yang digunakan
pada penelitian ini yaitu Plastic Optical Fiber (POF) dengan diameter 0,5. Sistem
fiber optik dibuat dengan dua buah fiber, fiber pertama berfungsi sebagai
transmitter yang mentransmisikan cahaya dari sumber menuju membran reflector.
Fiber kedua berfungsi sebagai receiver. Salah satu ujung dari kedua fiber
dihimpitkan dan dihadapkan tegak lurus membran reflector yang diletakkan pada
permukaan dada. Sensor bekerja dengan prinsip perubahan intensitas yang
ditangkap receiver fiber ketika membran reflector mendapat getaran dari jantung.
Sumber cahaya yang digunakan berupa Light Emitting Diode (LED) dan Light
Dependent Resistor (LDR) sebagai sensor cahaya. Variasi dilakukan pada
diameter membran reflector. Intensitas cahaya yang diterima detektor meningkat
seiring penambahan lebar diameter membran reflector. Hasil penelitian
menunjukkan sensor ini dapat mendeteksi puncak harmonik pada frekuensi 1,5
Hz; 7,5 Hz; 10,5 Hz; dan 22,5 Hz pada jantung manusia yang sehat dengan rata-
rata nilai Beat Per Minute (BPM) sebesar 78 kali. Hasil ini sesuai dengan
penelitian yang telah dilakukan sebelumnya. Dapat disimpulkan sensor yang telah
dibuat bekerja dengan performansi baik.

Kata kunci : fiber optik, pemantulan, frekuensi, denyut jantung

vii



PROTOTYPE HEART RATE DETECTION SENSOR BASED ON OPTICAL
FIBER

DINI LESTARI
Physics Departement, Faculty of Mathematics and Natural Sciences,

Sebelas Maret University

ABSTRACT

Experimental analysis of heart rate detection optical fiber sensor based on
reflection method is presented. Optical fiber used in this research is Plastic
Optical Fiber with diameter 0,5 mm. The sensor systems comprises of two strands
of fiber. One transmits light to membran reflector and the other used as a receiver.
Two strands of fiber attached and confronted in front of membrane reflector
which placed on the surface of the chest. The sensor works based on the change of
the intensity which captured by the receiver fiber when membrane reflector got
vibrations from the heart. Light Emitting Diode (LED) is used as light source
whereas Light Dependent Resistor (LDR) is used as light sensor. Experiment was
performed by varying the diameter of membran reflector. The intensity of light
that received by the detector increases with increasing the diameter of membrane
reflector. The result showed that this sensor can detect peak harmonics at
frequencies of 1,5 Hz; 7,5 Hz; 10,5 Hz; and 22,5 Hz in healthy human subjects
with the average value of BPM is 78 Beats Per Minute. This results are consistent
with other published results. The conclusion of this research is sensor works with
good performance.

Keywords: optical fiber, reflection, frequency, heart rate
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