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INTISARI 

 

Pemantauan kuantitas cairan infus secara manual berpotensi menimbulkan 

keterlambatan dalam pergantian infus yang dapat berakibat fatal bagi keselamatan 

pasien, termasuk risiko emboli udara dan ketidakstabilan terapi obat. Kondisi ini 

tidak hanya meningkatkan beban kerja tenaga medis tetapi juga berpotensi 

menimbulkan malapraktek akibat human error, khususnya di ruang rawat dengan 

rasio perawat-pasien yang tidak seimbang. Sebagai solusi, penelitian ini 

menggunakan pendekatan kuantitatif komparatif dengan metode penelitian 

eksperimen untuk merancang sistem pemantauan otomatis berbasis sensor load cell 

kapasitas 5 kg, mikrokontroler Arduino Nano, dan modul komunikasi nirkabel 

NRF24L01 (PA+LNA). Metode pengembangan mencakup implementasi Moving 

Average Filter untuk optimasi akurasi pengukuran, konfigurasi protokol transmisi 

latensi rendah (250 kbps), integrasi algoritma auto-tare dan sistem alarm, serta 

validasi kinerja dalam skenario Non-Line-of-Sight (NLOS) dengan variasi jarak (5-

20 meter) dan hambatan dinding (1-3 lapis). Hasil eksperimen menunjukkan sistem 

mencapai akurasi 99,91% (error 0,09%) dalam deteksi kuantitas infus 500 mL serta 

kinerja transmisi real-time dengan delay 4,5-6,5 ms dan Packet loss 7,9% pada 

kondisi ekstrem (20 meter dan terhalang 3 dinding), yang secara signifikan 

melampaui temuan studi terdahulu. Implementasi sistem ini direkomendasikan bagi 

fasilitas kesehatan (rumah sakit, klinik, dan layanan kesehatan lainnya) guna 

meminimalkan risiko kelalaian medis, mengoptimalkan alokasi sumber daya 

manusia, dan meningkatkan responsivitas perawatan pasien. Pengembangan 

lanjutan dapat difokuskan pada uji multi-node dan integrasi sistem monitoring laju 

tetesan. 

 

Kata kunci: Pemantauan Infus, Load Cell, NRF24L01 (PA+LNA), Arduino, 

Sistem Real-Time. 
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ABSTRACT 

 

Manual monitoring of infusion fluid quantities has the potential to cause 

delays in infusion changes, which can be fatal to patient safety, including the risk 

of air embolism and drug therapy instability. This condition not only increases the 

workload of medical personnel but also has the potential to cause malpractice due 

to human error, especially in wards with an unbalanced nurse-to-patient ratio. As 

a solution, this study employs a comparative quantitative approach using an 

experimental research method to design an automatic monitoring system based on 

a 5 kg capacity load cell sensor, an Arduino Nano microcontroller, and an 

NRF24L01 (PA+LNA) wireless communication module. The development method 

includes the implementation of a Moving Average Filter for measurement accuracy 

optimization, configuration of a low-latency transmission protocol (250 kbps), 

integration of an auto-tare algorithm and alarm system, and performance 

validation in Non-Line-of-Sight scenarios with varying distances (5-20 meters) and 

wall obstacles (1-3 layers). Experimental results show the system achieves 99.91% 

accuracy (0.09% error) in detecting a 500 mL infusion kuantitas, along with real-

time transmission performance with a delay of 4.5–6.5 ms and a Packet loss rate of 

7.9% under extreme conditions (20 meters and blocked by 3 walls), significantly 

surpassing findings from previous studies. The implementation of this system is 

recommended for healthcare facilities (hospitals, clinics, and other healthcare 

services) to minimize the risk of medical errors, optimize human resource 

allocation, and improve patient care responsiveness. Further development can 

focus on multi-node testing and integration with drip rate monitoring systems. 

 

Keyword: Monitoring of infusion, load cell, NRF24L01 (PA+LNA), Arduino, and 

real-time system.
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