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ABSTRAK

Pada dasarnya, sebuah alat ukur berat kendaraan menggunakan sensor weigh-in-
motion berbasis serat optik. Sensor WIM memanfaatkan rugi daya akibat
makrobending yang besarnya sebanding dengan berat kendaraan. Laser
dilewatkan melalui sensor dan perubahan rugi daya dideteksi oleh fotodetektor.
Keluaran fotodetektor yang berupa tegangan dikonversi menjadi tegangan digital
menggunakan program ADC pada papan Arduino UNO. Tegangan digital
kemudian diplot pada antarmuka Spyder terhadap waktu untuk menunjukkan
grafik yang selanjutnya dianalisis untuk mendapatkan berat kendaraan. Sensor
WIM, fotodetektor, dan DAQ dibuat sendiri dari awal. Hasil karakterisasi sensor
dari uji tekan pada rentang 3100 — 15600 N adalah sensitivitas 11,549uV/N
dengan resolusi 480 N dan linieritas 99,86%. Selain itu dihasilkan pula program
dengan bahasa pemrograman Python yang dapat digunakan untuk mengotomasi
proses pengukuran berat kendaraan. Pengukuran dilakukan untuk beban uji
kendaraan roda dua dengan jumlah pengemudi bervariasi, yakni 1036N, 2016N,
3051N, dan 3858N. Diperoleh hasil pengukuran dengan eror 4,58%; 6,74%;
2,92%; dan 8,35% untuk masing-masing beban uji setelah memperhitungkan
faktor koreksinya. Dengan hasil yang menjanjikan, diharapkan alat ukur — sensor,
DAQ, dan program — dapat dikembangan lagi untuk menjadi lebih kompak,
efisien, dan akurat.

Kata Kunci: Sensor Berat, Sensor Serat Optik, Weigh-in-Motion, Macrobending,
DAQ, Arduino, Python
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Ravha Petrus A. D. Risamasu, 2022. Automatization of Data Acquisition System
(DAQ) Using Python for Optical Fiber Based Weigh-In-Motion Sensor
Application. This undergraduate thesis is supervised by Herri Trilaksana, S.Si.,
M.Si., Ph.D. dan Samian, S.Si., M.Si. Departement of Physics, Faculty of Science
and Technology, Airlangga University.

ABSTRACT

Basically, a vehicle weight masuring device which uses a fiber-optic-based
weigh-in-motion sensor. The WIM sensor takes advantage of the power loss due
to macrobending which is proportional to the weight of the vehicle. The laser is
passed through the sensor and the change in power loss is detected by a
photodetector. The output of the photodetector in the form of an analog voltage is
converted into a digital one using ADC program on the Arduino UNO board. The
digital voltage is then plotted on the Spyder interface to show a graph which is
then analyzed to obtain the weight of the vehicle. The WIM sensor, photodetector,
and DAQ are built from scratch. The sensor’s characterization results from the
compression test in the range of 3100 — 15600 N is a sensitivity of 11.549uV/N
with a resolution of 480 N and a linearity of 99.86%. In addition, a program with
the Python programming language is also produced that can be used to automate
the process of vehicle weight mesurement. Measurements were made for the test
load of two-wheeled vehicles with the number of drivers varying, namely 1036N,
2016N, 3051N, and 3858N. The measurement results obtained with an error of
4.58%; 6.74%; 2.92%; and 8.35% for each test load after takin correction factor
into consideration. With promising results, it is hoped that this measuring device
— sensors, DAQ, and programs — can be further developed to become more
compact, efficient, and accurate.

Keywords: Weight Sensor, Fiber Optic Sensor, Weigh-in-Motion, Macrobending,
DAQ, Arduino, Python
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