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ABSTRAK

Kesehatan merupakan aspek penting dalam kehidupan manusia yang dapat dipantau
melalui tanda vital, khususnya denyut jantung dan kadar oksigen dalam darah
(SpO:2). Pemantauan kedua paramcter ini umumnya masih dilakukan sccara scsaat
di fasilitas keschatan, schingga belum mampu menggambarkan kondisi tubuh
sccara kontinu dan real-time. Padahal, perubahan nilai denyut jantung dan SpO:
dapat terjadi secara fluktuatif akibat aktivitas, kondisi lingkungan, maupun
gangguan kesehatan tertentu sechingga diperlukan sistem pemantauan mandiri yang
praktis. Penelitian ini bertujuan merancang dan mengimplementasikan sistem
monitoring denyut jantung dan SpO: berbasis /nterner of Things yang terintegrasi
dengan aplikasi Telegram sebagai media tampilan data serta notifikasi peringatan
dini. Sistem menggunakan sensor MAX30102 berbasis metode
Photoplethysmography untuk mendeteksi perubahan volume darah, sedangkan
mikrokontroler IoT berfungsi mengolah dan mengirimkan data ke server Telegram
secara real-time. Pengujian dilakukan dengan membandingkan hasil pembacaan
sensor terhadap alat medis standar untuk mengetahui tingkat akurasi, serta
mengukur performa pengiriman data dari sisi kecepatan dan reliabilitas koneksi.
Hasil menunjukkan sistem mampu menampilkan data secara real-time dengan
akurasi yang baik dan pengiriman yang stabil. Sistem ini berpotensi mendukung
pemantauan kesehatan jarak jauh dan deteksi dini kondisi abnormal secara lebih
efisien serta memberikan informasi awal yang berguna bagi pengguna maupun

tenaga keschatan dalam pengambilan keputusan cepat dan tepat waktu.

Kata kunci: Denyut jantung (BPM), Kadar Oksigen (SpO-2), /nternet of Things,
MAX30102, Telegram.
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ABSTRACT

Health is an essential aspect of human life that can be monitored through vital
signs, particularly heart rate and blood oxygen saturation (SpOz). Monitoring these
parameters is generally conducted intermittently in healthcare Jacilities, which
does not provide continuous or real-time information about a person’s physical
condition. In fact, heart rate and SpO: values may fluctuate due to physical activity,
environmental conditions, or certain health disorders, highlighting the need for a
practical self~-monitoring system. This study aims to design and implement a heart
rate and SpO: monitoring system based on the Internet of Things (Io7), integrated
with the Telegram application as a platform for data display and early warning
notifications. The system utilizes the MAX30102 sensor based on the
Photoplethysmography (PPG) method to detect changes in blood volume, while an
JoT microcontroller processes and transmits data to a Telegram server in real time.
System ftesting was carried oul by comparing sensor readings with standard
medical devices to determine measurement accuracy, as well as evaluating data
transmission performance in terms of speed and reliability. The results show that
the system is capable of providing real-time monitoring with good accuracy and
stable data transmission. This system has the potential to support remote health
monitoring and early detection of abnormal conditions efficiently, providing useful
preliminary information Jor users and healthcare personnel in making timely

decisions.

Keywords: Heart Rate (BPM), Blood Oxygen Saturation (SpQ:), Internet of Things,
MAX30102, Telegram.
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