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INTISARI

Kram otot adalah kondisi yang dapat membahayakan keselamatan penyelam
karena dapat mengganggu kemampuan mereka untuk berenang dan mengontrol
gerakan di dalam air. Kram otot yang sering terjadi pada penyelam adalah pada otot
betis (soleus) dan otot paha belakang (hamstring). Oleh karena itu, diperlukan
sebuah sistem yang dapat mendeteksi dan memberikan peringatan dini kepada
penyelam saat kram otot terjadi, sehingga mereka dapat segera mengambil tindakan
pencegahan. Penelitian telah berhasil dibuat sistem deteksi kram otot bagi penyelam
berbasis loT-LoRaWAN. Sistem tersebut telah diuji dengan hasil akurasi sensor
sebesar 97%. Hasil pengujian performa LoRa di darat pada kondisi uji LOS (Line
of Sight) didapatkan jarak maksimal 1500m dengan SF 12, serta kondisi uji NLOS
(Non-Line of Sight) didapatkan jarak maksimal 250m dengan SF 12. Hasil uji
transmisi data didalam air didapatkan hasil kedalaman maksimal komunikasi LoRa
pada 80cm kofigurasi SF 11 dan 60cm konfigurasi SF 12 dengan jarak 7,9m, serta
60cm konfigurasi SF 11 dan 40cm konfigurasi SF 12 dengan jarak 15,8m. Hasil
dari uji LoRa dan uji transmisi data didalam air menunjukkan kemampuan
komunikasi anatara node dan gateway dalam berbagai kondisi lingkungan,
keduanya memiliki persamaan hasil semakin jauh jarak antara node dan gateway
maka semakin besar noise dan mengakibatkan nilai SNR dan RSSI menurun.
Ketahanan baterai berdasarkan pengukuran untuk baterai power LoRa (6,7V, 6800
mAh) dan penguat sensor (18,67V, 650 mAh) adalah 8 jam, dikarenakan tegangan
baterai power LoRa pada jam ke-9 mengalami penurunan dibawah 4,2 V.
Sedangkan berdasarkan perhitungan didapatkan hasil baterai power LoRa dapat
bertahan 596,5 jam, dan baterai penguat sensor dapat bertahan 47,5 jam.
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ABSTRACT

Muscle cramps are a condition that can endanger a diver's safety because it
can interfere with their ability to swim and control movement in the water. Muscle
cramps that often occur in divers are in the calf muscles (soleus) and hamstrings.
Therefore, a system is needed that can detect and provide early warning to divers
when muscle cramps occur, so that they can immediately take preventive action.
Research has succeeded in creating a muscle cramp detection system for divers
based on loT-LoRaWAN. This system has been tested with sensor accuracy results
of 97%. The results of LoRa performance testing on land in LOS (Line of Sight)
test conditions obtained a maximum distance of 1500m with SF 12, and in NLOS
(Non-Line of Sight) test conditions obtained a maximum distance of 250m with SF
12. Data transmission test results in water obtained The maximum depth of LoRa
communication is 80cm in the SF 11 configuration and 60cm in the SF 12
configuration with a distance of 7.9m, and 60cm in the SF 11 configuration and
40cm in the SF 12 configuration with a distance of 15.8m. The results of the LoRa
test and underwater data transmission test show the communication capabilities
between the node and gateway in various environmental conditions, both have
similar results. The longer the distance between the node and the gateway, the
greater the noise and resulting in decreased SNR and RSSI values. Battery life based
on measurements for the LoRa power battery (6.7V, 6800 mAh) and sensor
amplifier (18.67V, 650 mAh) is 8 hours, because the LoRa power battery voltage at
the 9th hour has decreased below 4.2 V. Meanwhile Based on calculations, the LoRa
power battery can last 596.5 hours, and the sensor booster battery can last 47.5

hours.

Key Word: Muscle cramps on divers, loT-LoRaWAN, LOS, NLOS, Spreading

Factor
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