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ABSTRAK

REGI RIDWAN GUNAWAN.2026. Rancang Bangun Wearable Armband IoT
Berbasis Website Untuk Analisis Biofeedback Menggunakan Metode Prototyping
di Bomber Gym. Dibimbing Oleh GALIH, S.T..M.Kom dan SITI NUR,
S.T.M.Kom

Monitoring kondisi fisik selama latihan beban umumnya masih dilakukan secara
subjektif tanpa dukungan data biometrik yang objektif dan real-time. Penelitian ini
merancang dan membangun sistem wearable armband berbasis loT menggunakan
mikrokontroler ESP32 yang terintegrasi dengan sensor MAX30102, DS18B20, dan
MPU6050, dengan transmisi data via BLE ke dashboard web Fit-Tick berbasis Laravel.
Deteksi kelelahan menggunakan algoritma Multiple Linear Regression (MLR),
sementara estimasi komposisi tubuh diadaptasi dari model BMI. Pengujian Black-Box
Testing membuktikan seluruh fitur berjalan berhasil. Pengujian lapangan tujuh hari di
Bomber Gym menghasilkan 5 kondisi Normal, 2 Kelelahan, dan 2 Kelelahan Ekstrem
dengan transmisi stabil pada jangkauan 8 meter. Sistem Fit-Tick terbukti valid sebagai
alat monitoring biofeedback bagi Personal Trainer dalam memantau kondisi fisik
member secara objektif.

Kata Kunci: /oT, Wearable, Biofeedback, Kelelahan Otot, Multiple Linear Regression
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ABSTRACK

REGI RIDWAN GUNAWAN.2026. Design And Development Of An lot-Based
Wearable Armband With Website Dashboard For Biofeedback Analysis Using The
Prototyping Method At Bomber Gym. Supervised by GALIH, S.T.,M.Kom dan
SITI NUR, S.T.,M.Kom

Physical condition monitoring during weight training is generally still carried out
subjectively without objective and real-time biometric data support. This study designs
and develops an loT-based wearable armband system using an ESP32 microcontroller
integrated with MAX30102, DS18B20, and MPUG6050 sensors, transmitting data via
BLE to a Laravel-based web dashboard named Fit-Tick. Fatigue detection employs
Multiple Linear Regression (MLR), while body composition estimation is adapted from
the BMI model. Black-Box Testing confirmed all features operated successfully. Seven-
day field testing at Bomber Gym produced 5 Normal, 2 Fatigue, and 2 Extreme Fatigue
diagnoses with stable transmission within 8 meters. The Fit-Tick system proves valid
as a biofeedback monitoring tool for Personal Trainers to objectively track members’
physical condition during training sessions.

Keywords: Wearable, IoT, ESP32, Biofeedback, Muscle Fatigue, Multiple Linear

Regression, Laravel, BLE, Gym
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