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ABSTRAK

Pesatnya perkembangan teknologi otomasi telah merevolusi industri modern,
memungkinkan peningkatan efisiensi produksi dan kualitas produk yang
konsisten. Di industri rokok, integrasi sensor, aktuator, dan pengontrol telah
meningkatkan efisiensi operasional dan kualitas produk. Namun pengendalian
manual pada proses pelabelan mesin produksi rokok seperti mesin slof label
masih menimbulkan tantangan sehingga menyebabkan hasil produksi tidak stabil
dan kualitas produk menurun. Penelitian ini.bertujuan untuk merancang dan
mengembangkan sistem  kontrol yang dioptimalkan untuk mesin pelabelan,
mengatasi keterbatasan kontrol manual dan memastikan kecepatan konveyor dan
proses pelabelan yang stabil. Dengan menggabungkan Programmable Logic
Controller (PLC), Human-Machine Interface (HMI), dan sistem komunikasi
Modbus RTU yang andal, kinerja mesin label dapat dioptimalkan. Penerapan
kontrol PID autotuning PLC akan menjaga kestabilan kecepatan konveyor,
meminimalkan perubahan -akibat beban mekanis; dan memastikan proses
pelabelan lebih stabil. Sistem yang diusulkan diharapkan dapat meningkatkan
efisiensi produksi, mengurangi kerugian produksi, dan meningkatkan kualitas
produk pada industri rokok.

Kata Kunci : Modbus RTU, PLC, HMI, Inverter, Driver Stepper, PID

vii



ABSTRACT

The rapid development of automation technology has revolutionized modern
industry, enabling increased production efficiency and consistent product quality.
In the cigarette industry, the integration of sensors, actuators, and controllers has
improved operational efficiency and product quality. However, manual controls
in the labeling process of cigarette production machines, such as the slof label
machine, still pose challenges, resulting in unstable production results and
reduced product quality. This study aims to design and develop an optimized
control system for the labeling machine, addressing the limitations of manual
controls and ensuring stable conveyor speed and labeling process. By combining
a reliable Programmable Logic Controller (PLC), Human-Machine Interface
(HMI), and Modbus RTU communication system, the performance of the label
machine can be optimized. The implementation of PLC autotuning PID control
will maintain conveyor speed stability, minimizing changes due to mechanical
loads, and ensuring a more stable labeling process. The proposed system is
expected to improve production efficiency, reduce production losses, and enhance
product quality in the cigarette industry.

Keywords: Modbus RTU, PLC, HMI, Inverter, Driver Stepper, PID
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